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BENIGN CYSTS OF THE ADRENAL GLAND: A CASE REPORT 


DEAN PARKER 


Benign cvsts of the adrenal gland are rare. Prior to 1020, fourteen cases were 
reported and onlv five additional eases have been reported in the American 
literature since then. The first case was cited by Greisclius in 1070.' Terrier and 
Lecene published their case and reviewed nine others reported up to 1006.- 
They also classified adrenal cysts: 1) parasitic, 2) true glandular retention cysts, 
3) cystic adenomas, 4) serous or lymphangiomatous cysts and 5) pseudocysts 
(hemorrhagic cysts). Only 2 cases reported, that of Levinson and this case, were 
diagnosed prior to surgery. 

The etiology of adrenal cysts is somewhat confusing and only a little clarity 
is gained from the review of literature. Major and Black 3 reported a case of 
bilateral adrenal cysts which appeared to arise from dilated capillaries or sinusoids 
between columns of adrenal cells. The cases of Obemdorfer 4 and one by de 
Yecchi 5 appeared to arise from lymphangiectasia, as did the most recent case in 
the literature, that of Zuckner.* Henchen 7 recorded a hemorrhagic cyst of the 
adrenal while Sick s reported a ciliated cyst which must have developed on the 
baas of displacement of tissue from the urogenital anlage. Stoerk, 9 and later 
Nowieki, 10 both expressed doubts as to the existence of true epithelial cysts. 
This seems logical since there is no tendency to acini formation in the cells of 
the adrenal gland. Reimann and Guyton 11 believe that most cysts may be classi¬ 
fied etiologically as ectasia of pre-existing vessels or lymphatics, or cystic de¬ 
generation of hematomas, or adenomas and cites cases reported by Robson and 
Zimmerman 12 and Iglitsyn 13 in support of this view. Parasitic cysts of the adrenal 
gland occur but rarely as shown by Barnett, 14 who in a review of 1,617 cases 
with echinococcus cysts found the adrenal involved in 0.5 per cent of the cases. 

Hemorrhagic disease of the adrenal gland is not an uncommon finding at 
necropsy. It is seen in the newborn associated with certain categories of anoxia. 
It is seen as a toxic manifestation in meningococcus infections such as the 
Y aterhouse-Fredricksen syndrome. More rarely it is seen in cases of profound 


tj annual meeting, Western Section, American Urological Association, Sun Valiev, 
Idaho, June 27, 1951. 

1 Greiselius, cited by Doran, A. H. G.: Brit. Med. J., 1: 155S, 190S. 

Temer and Lecene, cited by Zuckner, J.: A. M. A. .Arch. Path., 60:46S-474,1950. 

,7^ Jor ’, R - H - and B!ack > D - B.: Am. J. Med. Sc., 156:469,191S. 

Ubemdorfer, cited by Zuckner, J.: A. M. A. .Arch. Path., 60 : 46S-474, 1950. 
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to exeretorv urogram showed a round, well eircumscnbed mass below the 
diaphragm, above the right kidney which displaced the upper pole of the right 
kidnev downward and laterally, so that the kidney lay m a horizontal rather 
than a vertical plane. The calyces, renal pelvis and ureter on thei right side uere 
otherwise normal. The left pyelogram was entirely normal. See figure 1 

On hospital admission the systolic blood pressure was loO, and the diastolic 
90. A roentgenogram of the chest was normal. A renal study with retrograde 
pyelograms added no information to that obtained from the excretory urogrnpluc 
series°The 24 hour urinary excretion of the 17-ketosteroids was 17 mg. per cent. 
The blood pressure response to histamine and dtbenamine was normal and 



Fig. 1. Excretory urogram showing subdiaphragmatic mass on right, displacing upper 
pole of kidney. 


showed no evidence of an epinephrine-producing tumor of the adrenal gland. 
Impression: Benign cyst of the right adrenal gland. 

Operation: Ti lth the patient in the right kidney position, a transthoracic 
approach was made through the right chest by removal of the tenth rib. The 
fibers of the diaphragm were incised radially from the tendinous portion. A large 
cj st of the right adrenal gland was easily dissected free from the upper pole of 
the right kidney down to its vascular pedicle which was really that of the right 
adrenal gland. The cyst was not attached to the upper pole of the kidney nor to 
its capsule, but the upper pole of the kidney was eoneavely indented by the 
ownward pressure of the mass. The wound was closed in layers without drains 
or water seal by interrupted cotton technique. The skin edges were approximated 
with interrupted cotton sutures. 

The gross specimen consisted of a mass which was almost round. It measured 
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representing spaces from which cholesterol crystals have been dissolved. Within 
this area there are some areas of calcific deposit. Also seen within this material 
here and there are a few large cells which show a vacuolated cytoplasm and 
which may represent degenerated adrenal cells or possibly phagocytic cells with 
vacuolization.” Microscopic diagnosis: Adrenal cyst. See figure 3. 

The patient had some difficulty in coughing and bronchial aspiration was done 
on the first postoperative day. A chest aspiration was done on the second post¬ 
operative day. The highest elevation of temperature was 100F and he was 
discharged on the eighth postoperative day. He was last seen G months later 
entirely asymptomatic. 


SUMMARY 

A case of benign cyst of the adrenal gland has been reported and the literature 
has been reviewed with an attempt to classify such-cysts according to etiological 
factors. A preoperative diagnosis was made primarily on the basis of the radio- 
graphic peculiarity of the lesion in question. This case emphasizes the advantages 
in the transthoracic approach and its use in upper pole renal or adrenal disease. 

1330 Madison St., Seattle 4, Mash. 




NEPHRECTOMY FOR HYPERTENSION 


Examination of kidneys removed from patients with hypertension indicates 
that chronic renal infection is an important etiologic factor. The infection must 
be of long standing and must cause widespread cicatricial changes in the renal 
tissue. Acute renal infections such as acute pyelonephritis, renal carbuncle and 
perinephric abscess seldom are immediate causes of hypertension. Subsequent 
extensive infection, with fibrosis and renal atrophy, however, may be accom¬ 
panied bv hypertension. Although it might be expected that hypertension would 
be commonly found along with chronic bilateral pyelonephritis, this is not the 
case until the terminal stages of tlie disease. The intrarcnal circulation usually 
is involved only secondarily in the early stages and sufficient normal renal tissue 
remains to take care of renal function for many years. The blood pressure of 
most patients with chronic bilateral pyelonephritis, as observed by urologists, 
is within normal b'mits. The high incidence of hypertension (05 per cent) re¬ 
ported in cases of chronic pyelonephritis in which necropsy is done, docs not 
represent the usual clinical experience. 

The unilateral renal lesions which most frequently are encountered in cases of 
hypertension, and which are followed by the best results after nephrectomy, are 
atrophic pyelonephritis, hydronephrosis with secondary chronic renal infection, 
and renal tuberculosis. Of these lesions, unilateral renal atrophy resulting from 
infection is found most often. Its pathologic characteristics are great reduction 
in she, widespread fibrosis throughout the renal parenchyma and areal sclerosis 
involving intrnrennl circulation. Atrophy of similar degree may be observed in 
association with congenital renal hypoplasia, and the histologic distinction be¬ 
tween this condition and atrophy resulting from infection may be difficult. 
Differences in urographic deformity, however, may be of aid in distinguishing 
these conditions one from the other. Pyelo-ureterectasis and obliteration of one 
or more calyces usually accompany atrophic pyelonephritis, while diminution in 
size of the pelvis, calyces and ureter usually is observed with hypoplasia. 

The hypertension which occurs in cases of hydronephrosis apparently is re¬ 
lated to fibrosis in the renal tissue caused by secondary pyelonephritis. Back 
pressure from retained urine in the obstructed renal pelvis alone does not affect 
blood pressure. The possibility that circulatory imba'ance may result from 


pressure on intrarenal blood vessels, exerted by the dilated renal pelvis and 
calyces, is not excluded. Since hydronephrosis usually is recognized in the early 
decades of life, the postoperative results are good unless pyelectasis is bilateral 
and is so advanced in both kidneys that the renal tissue is cicatricial and is 
largely destroyed. 

The incidence of hypertension in association with renal tuberculosis is less than 
it is among average individuals and less, moreover, than that observed in asso¬ 
ciation with other so-called surgical lesions of the kidney. Hypertension was 
^ ' n examination of very few patients with renal tuberculosis observed at 
e - ayo Clime. Although only a few such patients were operated on for hyper¬ 
tension, this group is of interest because in most cases the blood pressure re- 
ume to normal following nephrectomy and remained normal for the entire 
!| )p( j ratlv ® :period through which the patients were traced. Among other 
- rgica rena lesions which occurred in association with hypertension were those 
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in a group of cases in which operation previously had been done for lesions such 
as renal calculus, hydronephrosis, and so on. Postoperative fibrosis and atrophy 
developed subsequently and involved a large portion of the kidney which had 
been subjected to operation. Gradually increasing blood pressure was found in 
each of several cases in which the patients were traced following a recent renal 
operation. Reduction of blood pressure to normal followed removal of the kidney 
on which operation previously had been performed. Pyelonephritis of pregnancy 
is another renal lesion occasionally observed in association with hypertension. 
Although pyelonephritis of this type usually disappears following labor it may 
persist in one kidney for years after its onset and may cause renal fibrosis and 
at ropin'. 

The postoperative course of hypertension in a series of 60 patients with hy r - 
pertension who were subjected to nephrectomy' from 2 to 5 years after operation 
was reviewed by Barker and me in 1947 1 . This series has been extended recently' 
to include the postoperative records of 100 hypertensive patients who had been 
subjected to nephrectomy' from 2 to 9 years previously 5 . These patients all had 

Table 1. Postoperative results: 100 hypertensive patients having severe unilateral renal disease 
who underwent nephrectomy specifically as treatment for hypertension 


rUIE AFTER OPE1ATION 


2 to 5 years 


5 years or more* 



* Fipurcs in this column based on CO traced patients, 
t Includes the 9 patients who died within two years after nephrectomy. 


been operated on for relief of hypertension and not because they sought relief 
from symptoms caused by the renal condition. The postoperative results in these 
cases were grouped according to the clinical condition; namely, good, fair, poor 
and death. When the systolic blood pressure, expressed in millimeters of mer¬ 
cury, receded to 150, and the diastolic pressure to less than 100, the result was 
regarded as good. When the systolic pressure was reduced to slightly' more than 
1.70. and the diastolic pressure was slightly more than 100, results were regarded 
as fair. Poor results included those in which the blood pressure remained at, or 
slightly loss than, the preoperative level. In table 1 it is evident that 64 per cent 
of the patients traced 2 to 5 years after operation and 53 per cent of the patients 
traced 3 to 9 years, obtained good or fair results. The importance of following 
tlie blood pressure of these patients for a period following nephrectomy is self- 

1 Barker, X. W. and Braasch, W. F.: The course of hypertension after nephrectomy for 
advanced unilateral renal disease. Intcrnat. Abstr. Sure. (Sure. Gvncc. & Obst.l. 84 : 299- 
1917. 

: Barker, X' W.: Hypertension and unilateral renal disease. M. Clin. X'orth America., 
35:1011-1050.1951. 
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evident. Reduction of blood pressure right, after nephrectomy does not neccs- 
sarilv indicate recovery from hypertension, since postoperative rest m bed and 
relaxation may account for temporary reduction. In many cases the blood pres¬ 
sure was greatly reduced immediately following nephrectomy but later gradu¬ 
ally returned to its preoperative level. It was thought at first that if the blood 
pressure remained normal for 1 to 2 years following nephrectomy, the result 
could be regarded as permanent. However, later clinical records in these cases 
showed that recurrence of hypertension could be delayed as long as 5 or more 
years following nephrectomy and might then gradually return to the preop¬ 
erative level. Reports of reduction of blood pressure following nephrectomy are 
of little value unless the blood pressure remains normal for at least 2 years. 

It is hard to ex-plain why the blood pressure should become normal following 
nephrectomy, remain so a year or more, and then gradually rise to higher levels. 
Failure to relieve long-standing hypertension may be attributable to the de¬ 
velopment of vascular changes from nephrosclerosis in the opposite, or contra¬ 
lateral, kidney. It also is possible that an underlying tendency to hypertension 
was dormant and that the diseased kidney acted as an immediate stimulant. 
With removal of the kidney, the immediate stimulus was eliminated and the 
blood pressure became temporarily normal, but a fundamental essential hy¬ 
pertension subsequently asserted itself. That so-called essential hypertension is 
an underhung condition in many of these cases is shown by a positive reaction in 
cold pressor tests in spite of the fact that the blood pressure may have returned 
to normal after operation. 

Clinical and urographic evidence of a unilateral renal lesion in a case of hyper¬ 
tension does not necessarily indicate that nephrectomy is advisable. In fact, in¬ 
sufficient care in selection of patients for operation is the main reason for poor 
results reported by some surgeons after nephrectomy. Any evidence of disease 
of the opposite kidney, obtained by clinical examination, roentgenography, urog¬ 
raphy, or cystoscopy, should be taken as a contraindication to nephrectomy. 
Uniformly poor results were noted unless the opposite kidney was normal. The 
advisability of nephrectomy is questionable if examination of the opposite kid¬ 
ney produced any of the following clinical data: 1) Urographic evidence of a 
former renal lesion as shown by minor dilatation or cicatricial irregularity in the 
outline of the calyces or pelvis. 2) Absence of compensatory- hypertrophy of the 
renal outline in plain films. 3) The presence of calcific shadows in the renal area. 
I) Ihe presence of pus cells in the catheterized urine. 5) Chemical or urographic 
evidence of abnormal renal function. 

Of equal significance is a history- of a lesion of, or an operation on, the opposite 
kidney. In fact, a history- of precious disease of either kidney may- be equally as 
important as urographic or any other clinical data. Other clinical factors which 
serve as contraindications to operation include the following: the patient’s age 
years or more), a cardiac lesion or renal insufficiency, azotemia, a recent 
cerebral lesion and so on. Removal of the diseased kidney- could hardly- benefit 
Clt hypertension or the patient’s general health in the presence of a clinical 
condition of any- of the ty-pes just mentioned. 

The patient’s age is of great importance in the prognosis. Results are best 
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among children and young adults. The chances for reduction in blood pressure 
among patients who are more than 50 years of age are not good. The duration of 
the hypertension is also important because, when it is long continued, it affects 
the arteries of the opposite kidney, causing sclerosis such as is observed in asso¬ 
ciation with chronic nephrosclerosis. 

Evidence of failing function of the remaining kidnej' developed in 9 of the 12 
cases in which the patients are reported, in our series, to have died. Increasing 
values for blood urea were found at intervals of a few months to 2 years fol¬ 
lowing nephrectomy. In several cases the preoperative value for blood urea was 
at the upper level of normal. In most of these cases there was little or no reduc¬ 
tion of blood pressure following nephrectomy. 

SUMMARY AND COMMENT 

Postoperative results were reviewed in 100 cases in w'hich nephrectomy had 
been performed for hypertension at least 2 years before; in 60 of these operation 
had been performed 5 or more years before. The blood pressure returned to 
normal, or was significantly reduced, in 64 per cent of cases in which the patients 
were traced from 2 to 5 years, and in 53 per cent of cases in which the patients 
were traced from 5 to 9 years following operation. 

These results should eliminate any doubt as to whether a unilateral renal 
lesion can cause hypertension and whether removal of the diseased kidney can 
cause the blood pressure to return to normal. 

Careful selection of patients for nephrectomy is essential to good results. Any 
evidence of a lesion in the other kidney, a patient’s advanced age, his unsatisfac¬ 
tory general condition, or the long duration of hypertension can be considered a 
contraindication to operation. 

The three pathologic conditions of the kidney which are most frequently ob¬ 
served in association with hypertension are atrophic pyelonephritis, hydrone¬ 
phrosis with infection and renal tuberculosis. These are the renal lesions, removal 
of which is followed by the best results. 

The blood pressure may drop to normal following nephrectomy, with marked 
symptomatic benefit, and then gradually return to higher levels with recurrence 
of symptoms after an interval of from several months to years. In such cases it is 
possible that nephrosclerosis in the opposite, or supposedly normal, kidney or 
that a dormant essential hypertension exists, the infected kidney having acted 
as an immediate stimulant. Removal of the diseased kidney may eliminate this 
stimulus temporarily but a fundamental hypertension subsequently' may assert 
itself. 
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HYPERTENSION DUE TO THROMBOSIS OF THE RENAL ARTERY . 
REPORT OF A CASE IN WHICH A CURE WAS OBTAINED 
BY NEPHRECTOMY 

WILLIAM F. OWEN, JR. axd CAUL K. PEARLMAX 

From the Department of Surgery (Urology) College of Medical Evangelists School of Medicine, 

Los Angeles, Calif . 

Hypertension was produced in dogs by Goldbiatt in 1934 by reduction of the 
blood flow through one or both renal arteries. Since the publication of that 
original work, cures of a similar condition in man by removal of the involved 
kidney have been reported. This paper presents a case of hypertension caused 
by reduction in blood flow to the kidney due to thrombosis of the renal arterj . 
The hypertension was relieved by nephrectomy, and the patient s blood pres¬ 
sure has remained normal during the 2 years that have elapsed since operation. 
The case is of further interest in that a false positive response to dibenamine was 
obtained, and also because of the unusual and striking retinal changes. 

REPORT OF CASE 

A 36-year-old Mexican housewife had been apparently well until February 13, 
1949, when she was involved in a serious automobile accident which resulted in 
the death of several persons, including her husband. She was unconscious and 
was taken to a hospital elsewhere where examination disclosed multiple fractures 
of the middle third of the right clavicle, of the neck of the first and second ribs, 
and of the pelvis; also, cerebral contusion. Blood pressure readings during that 
period of hospitalization were 100, 124, and 132 systolic and 62, 72, and 84 
diastolic, respectively. Excretory urograms revealed prompt filling of the left 
kidney but a nonfunctioning right kidney. She went home after six weeks (about 
April 20) and gradually regained her strength, although she complained of 
headache. 

On May 6 the patient had a sudden attack of complete loss of vision and severe 
headache. This condition continued without relief for 2 weeks and she was 
admitted to the hospital on May 20. 

She had had occasional attacks of nausea with vomiting, but denied ever 
haring smoky urine, hematuria, polyuria, dyspnea, edema, chronic cough, or 
pain in the chest. She had been said to be in good health at the time of a general 
examination by her family physician in December 1948. She had been married 
at the age of 15 and had had six children, all of whom were alive and well. 

The patient’s chief complaint was inability to see. Blood pressure measured 
on the right side was 220 systolic, 110 diastolic, and on the left 220 and 120; 
pulse was 100; temperature 98.6F. She had several carious teeth. The lungs were 
clear to percussion and auscultation. The heart was not enlarged to percussion, 
but an early, high-pitched diastolic murmur was heard at the aortic area and 
along the left sternal border; the rhythm was regular. 

4 isual acuity was limited to ability to count fingers at one foot. There was a 
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watery edema of the conjunctiva. Pupils were round, regular, equal, and reacted 
to light and accommodation. On examining the fundus, marked edema was noted 
as well as such marked spasticity of the vessels, that great segments of them 
were not visible. There were numerous striate and round hemorrhages in both 
eyes. There were also early star figures as well as cotton wool exudates. 

Other physical observations were within normal limits. 

The red blood cell count was 3,780,000 with 10.6 gm. hemoglobin; the color 
index was 0.9. The white blood cell count was 3,700 with 56 per cent neutrophils, 
•12 per cent lymphocytes, and 2 per cent eosinophils. The sedimentation rate was 
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HYPERTENSION' DUE TO THROMBOSIS OF RENAL ARTERY 

to be in the region of 220 and diastolic to range between 110 and 130. On May 28, 
270 mg. of dibenamine in 500 ec of a a per cent solution of glucose n-ere ad¬ 
ministered intravenously, and readings of the blood pressure were obtained 

During the first 24 hours following the administration of dibenamine, the 
blood pressure returned toward normal and the patient’s vision improved so that 
she could distinguish fingers and recognize people about her. Since excretory 
urography immediately following the injury in February had indicated the right 
kidnev to be a nonfunctioning organ, further urologic studies were carried out. 
Cystoscopy revealed the bladder to be normal. Indigo carmine injected intra¬ 
venously appeared from the left ureteral orifice ill 41 minutes ill good concentra¬ 
tion. Xeither urine nor dye appeared from the right ureteral orifice. The right 



Fig. 2. Retrograde pyelograra 


ureter was easily catbeterized and obstruction was not encountered. A roentgeno¬ 
gram with the catheter in situ was made and also a right retrograde pvelogram 
2). The left renal contour was outlined fairly well, and the kidney appeared 
to be larger than normal. The right kidney was small; its surface was fairly 
smooth. Except for slight blunting of the minor calyces, the architecture of the 
kidney was normal. 

The diagnosis suggested was atrophic kidney secondary to a thrombosis of 
the renal artery, probably on a traumatic basis. In the differential diagnosis a 
congenital hypoplastic kidney had to be considered, and because of the positive 
response to dibenamine it was believed that a pheochromocvtoma could not be 
excluded. 

On .Tune S, through an extraperitoneal lumbar incision and resection of the 
twelfth rib, a right nephrectomy and exploration of the right adrenal was carried 
out. The kidney was shrunken to approximately one-third the average size and 
vas firm in consistency (fig. 3). The absence of pitting and of contraction of sear 
issue pointed to the disease process as of fairly recent origin. The most striking 
o serration was the renal artery: This did not pulsate and it was represented as 
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Fig. 3. Specimen removed at operation 



Fig. 4. Section of renal artery showing mural thrombus 


a fibrous cord. The right adrenal gland was atrophied; an adrenal tumor was not 
found. 

At the conclusion of this procedure the patient was turned over, and the left 
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adrenal gland was explored through a smaller similar incision Thc lett adr ^ ; 
appeared to be slightly enlarged, probably a result of compensato^ hypertrophy 
It was firm in consistency, but palpation as well as biopsy did not disclose tumor 

f °™atholo 2 ical report: The right kidney was approximately 6.5 cm. long, 3 cm. 
wide, and 2.5 cm. thick. There was no pitting on the surface of the kidney and 
no gross area of infarction. The ureter and the renal vein seemed normal. At the 



Fig. 5. A, (top) showing zone of intact and hyalinized glomeruli. Lowpower. B , (bottom) 
snowing progressive stages in hyalinization of glomeruli. High power. 


hilum the renal artery appeared to be divided into several small branches which 
entered the kidney in the usual position around the renal vein. In sections taken 
through the numerous small arteries at the renal pelvis, definite thickening of 
the arterial walls was uoted. Section of the renal artery showed a mural thrombus 
(Gg. 4). In sections taken through the renal cortex (fig. 5) a marked interstitial 
fibrosis involving both the cortical and the tubular areas was seen. In the cortical 
areas the fibrosis and the fibrous replacement of many of the glomeruli seemed to 
be in isolated areas. However, the interstitial fibrosis was generalized and fairlv 
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well distributed throughout the eutire kidney. There were many casts in the 
tubular area. The pathologic diagnosis was chronic atrophic pyelonephritis due 
to thrombosis of the renal artery. 

The postoperative course was entirely uneventful, both wounds healing by 
primary union. The blood pressure dropped to normal immediately following the 
nephrectomy and remained within normal limits. The patient’s vision began to 
improve at once and continued to improve while in the hospital. She was dis¬ 
charged on the tenth postoperative day at which time her blood pressure was 
110 systolic, 70 diastolic. 

Since discharge, the patient has been seen on numerous occasions, and her 
vision has improved so that she can do all her own housework and read the news¬ 
paper. The edema of the retina has completely disappeared, but several small 
areas of scarring persist. Six months after surgery there was some narrowing 
of the vessels and irregularity in their caliber. Her vision was 20/80 in both 
eyes with correction. Her blood pressure has remained at 110 to 120 systolic and 
70 to 80 diastolic during the 2 years’ elapse since operation. 

SUMMARY 

A case of hypertension due to thrombosis of the right renal artery in which a 
cure was obtained by nephrectomy is reported. The hypertension in this instance 
simulates the conditions instituted in animals by the use of the Goldblatt clamp. 
The clinical history points to trauma as the likely cause of the thrombosis. The 
striking retinal changes and the false positive response to dibenamine in this 
case are of unusual interest. 

526 IT. Seventeenth St., 1511 North Broadway, Santa Ana, Calif. 
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Extensive nephrotomy incisions as avenues of attack on large branching renal 
calculi are now seldom employed. This surgical technique fell into disfa\ or and 
disuse as a result of a relatively high incidence of complications. Most important 
among these were hemorrhage, both primary and delayed, which necessitated 
eaflv secondary nephrectomy as a life-saving procedure in a high percentage of 
cases; renal cortical sepsis, characterized by an exceedingly stormy postopera¬ 
tive course and further destruction of functioning tissue; and lastly, the de¬ 
struction of renal parenchyma by incision, and more particularly by the hemo¬ 
static sutures thought necessary to control bleeding. 

In consequence, a conservative or nonsurgical method of management was 
adopted for certain cases. Where symptoms were produced by the presence of a 
large dendritic calculus in one kidney, with no apparent involvement of the 
other, nephrectomy was considered justifiable. The rapidity with which stones 
may form in the remaining kidney, apparently normal at the time its mate was 
removed, attests to the shortsightedness of this policy, which ignores the basi¬ 
cally metabolic character of stone disease. Projecting this conservative attitude 
further, where the condition was bilateral, or if such stone formation occurred 
in a solitary kidney, it was thought that only expectant or the so-called “medi¬ 
cal” therapy would in the long run insure the greatest good to the greatest 
number of -victims so afflicted at the least cost in life and morbidity. How effec¬ 
tive such therapy actually was is shown in the series of bilateral staghorn disease 
cited by Priestley which were not operated upon and of which but few were 
alive 10 years after the diagnosis had been made. 

iet, while such a program seemed to compromise the urologist’s primary 
obligation to conserve renal tissue, in effect, because of the operative risks in- 
volyed to the remaining renal substance, it accomplished its purpose, if only 
bv indirection. Such negative therapy could do nothing to arrest the unremitting 
processes of kidney destruction which ultimately resulted in progressive renal 
insufficiency and death in renal failure. The newer methods of control of recur¬ 
rence devised by Shorn justify a re-examination of the problem of removal of 
large calculi. 

^ arious techniques for nephrotomy for large dendritic stones have been de¬ 
scribed. Of these, three are noteworthy. All aimed at maximum exposure of 
f e stone at least cost in renal substance and hemorrhage. Cullen and Derge 
in 1909 described a technique in which the}’ employed a pliable silver wire of 
°" strength as a saw for the purpose of halving the kidney from -within 

outw ard. They maintained that when the wire was used to open the kidney in 
SUC a manner , the wire had the effect of pushing aside rather than cutting 
Read at annual meeting, American Urological .Association. Chicago, HI., May 24, 1951 
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across the arborizing blood vessels, especiallj' the arteries, which have firm coats 
of considerable resistance. The wire was introduced into the kidney through a 
small incision in the renal pelvis on two blunt-ended curved or straight needles, 
each of which was pushed through the parenchyma via the superior and inferior 
calyces respectively. The fibrous capsule between the points of emergence of the 
two needles was cut with a scalpel, and the wire then drawn gently back and 
forth in the operator’s hands until the kidney was halved. I have not used this 
method, and it is not widely used even by those urologists who perform ne¬ 
phrotomy for stone. It would appear, however, that the tearing action of the 
silver wire saw results in greater damage to the kidney than does a well-directed 
sharp incision with the scalpel. Further, the technical difficulties in placing the 
wire through the pelvis and calj-ces containing a ramifying calculus limit the 
value of the procedure. Figure 1, from Diseases of the Kidneys, Ureters and Blad¬ 
der, by Kelly and Bumam, demonstrates this method of nephrotomy. 

A second, more commonly used technique of nephrotomy is that described 
by Prather in 1934, and is known as the V type of nephrotomy. In this tech- 




Fn;. 1. A, silver wire method of nephrotomy. Silver wire is introduced into kidney 
through small opening in renal pelvis on two blunt-ended needles, each of which is pushed 
through parenchyma through superior and inferior calyces respectively. Fibrous capsule 
between points of emergence of two needles is cut with scalpel. /?, silver wire method of 
nephrotomv. Opening in pelvis is closed, and wire drnwn back nnd forth in operator’s 
hands until split is completed. 

nique, the renal pedicle is clamped for hemostasis, and a V incision is made on 
the posterior aspect of the kidney, the apex of the V commencing at the sinus 
rennlis. Although this incision results in adequate exposure of the pelvis and 
calyces, I have hesitated to use it because I believe that there is a very real 
danger of causing injury to the rctropelvic vessels with a consequent reduction 
in renal reserve as a result of the ischemia and late scarring in the area supplied 
by these vessels. Support is given to this belief by Doming who demonstrated 
in corrosion models that ligation of the rctropelvic vessels causes renal damage 
which is not reparable in four months. Belt nnd Joclson in 1925 were also able 
to show that ligation of the rctropelvic artery caused a vascularization nnd scar¬ 
ring that was irreversible. 

1.owsley’s method of nephrotomy, involving the use of capsular sutures of 
wide ribbon-gut for the purpose of re-approximation of the kidney, has been 
successfully employed. No parenchymal mattresses are used, however, and he¬ 
mostasis is dependent upon the use of tabs of fat. Microscopic sections of wounds 
dosed by this method show that the glomeruli are normal adjacent to the scar, 
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and that practically no compression necrosis results when this technique is 
properly employed. From the description of the technique by the author, it, 
appears that the method is most suitable when the nephrotomy is only of lim¬ 
ited extent, so that the closure is effected with but one ribbon-gut, suture. I feel 
that polar incisions, as advocated by this author, could not be used in the case 
of large calculi or multiple small calculi in minor calyces. It would appear that 
larger nephrotomy incisions might be repaired with several such sutures, but 
I have not felt the attempt warranted because of the success I have had until 
the method presently to be described, and further because of the theoretical 
possibility of hemorrhage from a failure to use parenchymal hemostatic su¬ 
tures. I am indebted to Lowsley however for the idea of using ribbon-gut in 
closure of nephrotomy incisions. 

Extensive nephrotomy incisions for stone with the modifications to be de¬ 
scribed were first employed by the author in those eases in which there existed 
no other alternative but the proximate death of the patient as a result of cal¬ 
culus disease. Initial results were sufficiently encouraging to warrant extending 
the indications to include cases of less desperate urgency in the hope of salvaging 
even more functioning tissue. It is now my conviction, based on the results in 
these cases, that surgery is indicated in even* case where a diagnosis of calculus 
disease is made; that the presence of a stone in the kidney too large to pass 
spontaneously, however “silent” it may be as regards symptoms, constitutes 
the primary indication for surgery. Certainly, the recuperative powers of a 
stone-bearing, uninfected, relatively normally functioning kidney as regards sur¬ 
gery are undeniably better than when the calculus-containing kidney begins to 
approximate a pyonephrotic sac. Kidney substance destroyed by stone is irre¬ 
trievably lost, and the optimum time to effect renal salvage is the earliest time 
at which the diagnosis of renal calculus disease is made. 

The series under consideration consists of 80 cases. In these cases, extensive 
nephrotomy involving two thirds and more of the convex border of the kidne 3 r , 
vas performed in 16 cases in which large stag-horn stones were present bilater¬ 
ally, and in 8 cases in which the condition was present in a solitary kidney, its 
counterpart in each case haring been previously removed because of advanced 
stone disease. There has been but one instance of delayed hemorrhage, and this 
responded to supportive therapy. The late bleeding in this case was thought 
attributable to the experimental omission of the capsular suture which will be 
escribed later. There has been but one death, this occurring in a 56 year old 
uhite man within 24.hours of operation on a solitary kidney. Following opera- 
,'. on , an< ^ prior to his death, he had drained S00 cc of blood-tinged urine from 
's nephrostomy tube. Diagnosis was massive atelectasis of the lung. 

The generally satisfactory results that have been obtained with nephrotomy 
m t )ese cases, in contrast with those reported in earlier series, are believed to 
e u e to four factors. First is the development of a technique that minimizes 
o h blood loss and the strangulation of functioning renal substance. Second, 
le ro e of chemotherapy and antibiotics in eventuating a favorable outcome 
cannot be overemphasized. Third, the ready availability of blood for the pur- 
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pose of replacement and in prophylaxis against operative shock and its attend¬ 
ant renal suppression is a relatively recent blessing. Fourth, the newer knowl¬ 
edge of renal physiology" and its application in maintaining water and electrolyte 
balance by intravenous infusion is an advantage that was denied to earlier 
surgeons. 

The technique of nephrotomy" for large dendritic calculus as performed by 
the author is as follows: After the classical kidney" incision has been made and 
the renal fascial envelope opened, the kidney itself is carefully" mobilized, the 
greatest caution being exercised to prevent its decapsulation. After the pedicle 
has been thinned down sufficiently", a curved, rubber-shod 9 inch Doy'en intes¬ 
tinal clamp is placed to encompass the pedicle, is closed, and is left undisturbed 
until just before the cut margins of the kidney" are to be re-approximated. No 
harmful effects have been noted as a result of this continued compression, and 
this belief is supported by" the work of Litten on the effects of temporary" anemia 
on the kidney. He fotind the extreme limit of tolerance to anemia to be I 5 hours 
before any serious and irreversible changes occurred in the kidney". I have left 
the pedicle clamp undisturbed for one hour and eighteen minutes in one case 
with no obvious untoward effect on subsequent function as measured by excre¬ 
tion urography. The investigations of Papin and Ambard, Eisendrath and 
Strauss, Hubner, and Marshall and Crane also testify" to the safety of such pro¬ 
longed compression. 

Following compression of the pedicle as described, sagittal incision is made 
into the cortex, in the so-called avascular line of Brodel, its extent depending 
upon the size and ramifications of the stone to be removed. Incision is made 
into this line on theoretical grounds, since the arborizing blood vessels are al¬ 
leged to be least in number in this area. While corrosion models actually" demon¬ 
strate the existence of such a line, in practice it is extremely difficult to locate, 
and in only four instances have I felt that I had made the incision in a blood¬ 
less area. 

The incision is carried down to the stone, and the kidney" laid open. Every 
effort is directed at removing the stone intact whenever possible, and the binding 
calicular necks are incised with the scalpel to permit the mobilization of as 
many dendrites as possible with the main body of the stone. After the stone is 
finally removed, careful exploration of every' calyx is carried out with the finger, 
probe, and spoon, and all remaining bits of calculus are removed. The advan¬ 
tages that accrue to the use of x-rays taken at the operating table for the pur¬ 
pose of checking the completeness of extraction are obvious. The calyces are 
then irrigated and aspirated, and preparation made for closure (fig. 2 ). 

Inspection of the opened kidney at this point will reveal the presence of vari¬ 
able numliers and sizes of blood vessels that have been divided. No effort is 
made to clamp these; instead, each is secured with a suture-ligature of five zero 
atraumatic intestinal catgut. Two to four such ligatures will be placed at. this 
time. This done, the Doyen clamp is opened for a moment. An immediate oozing 
of dark venous blood occurs, but this causes no concern, since it is usually" not 
copious in amount. Hut here and there, through this darker blood, streaks of 
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bright arterial blood can be seen. As each streak is successively traced to its 
point of origin, the pedicle clamp is closed and the bleeding point secured by 
fine suture-ligature. Again, three or four such suture ligatures may be necessary. 
Finally, only the venous oozing is seen as the pedicle clamp is released. After 
observing the kidney for a few moments, the clamp is closed again and the 
kidney closure begun. 

I believe that the foregoing attempts at producing hemostasis are closely 
related to the absence of immediate postoperative hemorrhage in this series. 
As a further benefit, such hemostasis permits the more superficial placement of 
the hemostatic mattress sutures to be described and thus reduces the incidence 
of delayed hemorrhage resulting from the strangulation of larger amounts of 
kidney tissue when the mattress sutures are more deeply placed. 

The first step in the re-approximation of the cut halves of the kidney is the 
placement of a running lock-stitch for the closure of the capsule. This suture 



begins at either pole of the incision and proceeds to the center where it is tied. 

TF four-wing Malecot catheter is then placed in the renal pelvis, and the 
capsular suture completed. Five zero atraumatic chromic catgut is used, and 
of parenchyma in the suture is avoided. I believe that placement 
? e ca P sular suture as a preliminary to the use of the deeper mattress sutures 
f Arable because of the simplicity with which both halves of the kidney can 
it W ifmed ’ and more bnportant, because with the deeper sutures placed' first, 
1 omes J dmost impossible to reapproximate the capsule (fig. 3). 

e capsular suture completed, five zero atraumatic chromic catgut sutures 
S ra!gllt bitestinal needles are then placed as vertical mattresses no more 
' an ° ne to one and one half centimeters below the incision. The loop of the 
that e “ gages 011 one side °* the kidney a 1 cm. wide long strip of ribbon-gut 
v_. n m , ns , om pole t0 P ol e- and the suture is tied over a similar strip that has 
placed on the other side of the kidney (fig. 4). 
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Great care is taken to tie these hemostatic sutures loosely, since with the 
compressing pedicle clamp removed, the kidney will increase as much as 25 per 
cent in size, causing tighter sutures to strangulate the intervening tissue. Gen¬ 
erally six to eight such sutures are necessary to effect complete hemostasis. 
When these have been placed and the clamp opened, the incisional site remains 
dry. In the event of bleeding at any point, an additional mattress suture is 
placed. In my experience, such additional hemostatic sutures have seldom been 
necessary. When fully satisfied that bleeding has been controlled, the pedicle 
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clamp is removed, the kidney replaced, Penrose drains inserted, and the wound 
closed in the usual fashion. During the course of the wound closure, it is a com¬ 
mon experience to see bloody urine draining from the nephrostomy tube. 

I prefer the use of ribbon-gut to that of tabs of fat or muscle to reinforce the 
mattress sutures for at least two reasons: first, the hemostatic suture cannot 
tear through it; second, and more important, the continuous strip has the effect 
of converting the individual sutures into a solid unit of compression, with each 
suture supported by its mates all along the line. 
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The limitation of space denies the opportunity to present illustrative cases 
with any great amount of detail. Suffice it to say that with the exception of the 
one fatality, all of the patients in this series are alive and had normal nitrogen 
chemistries at time of discharge. The following cases are presented as some of 
the more extreme problems in this series. 


CASE REPORTS 


Case 1 {fig. 5). C. D., B. H. No. 10142-17, a 59 year old white man, was ad¬ 
mitted to the Bellevue urological service in uremia and complaining of pain in 
both costovertebral angles and flank tenderness. He admitted to the knowledge 
that he had had bilateral kidney stones for 10 years, at which time a right 
nephrolithotomy and ureterolithotomy had been perfonned. Five years prior to 
admission, another right ureterolithotomy had been done. Since the last opera¬ 
tion, he had had frequent attacks of bilateral flank pain associated with nausea 
and vomiting, and for 5 days prior to admission, he had constant bilateral flank 



ft kase 1. A, plain urogram following bisection of left kidney. B, plain urogram 
t Jr ca “ leter >n place. C, postoperative bilateral renal bisection. Twenty minute excre- 
ory mogram shows function bilaterally. 


pam associated with nausea, vomiting, hematuria and dysuria. On admission, 
his nonprotein nitrogen was 180 mg. per 100 cc. He was found to have 600 cc 
0 residual urine. Twenty days after admission, left nephrolithotomy and supra¬ 
pubic cystotomy were done. After an interval of 2 months, the right kidney 
■"as similarly operated upon. It is of interest to note that in addition to the 
removal of the large calculus, a cystic area of the lower pole of this kidney, 
c ° a sec ^ on wa3 found to contain a blackish grumous material, was re¬ 
acted and subsequently reported as a papillary cystadenoma of the kidney. 

emical analysis of calculi revealed calcium phosphate and calcium carbonate. 
tml P f tleat . "'ithstood surgery well on both occasions, and 5 months after ini- 
admission, a transurethral resection of the prostate was performed. On 
sc rge from the hospital, he was voiding well, had nonprotein nitrogen of 

Clini g vf er 100 CC and was carr ying a 30 cc residual. He was sent to the Shorr 
of 1 refused to take amphojel and persisted in the ingestion of 2 quarts 
_ ai -® s last clinic visit w r as June 27, 1950 at which time recurrence 
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Case 2 (fig. 6). J. G., L. H. H. Xo. 123245, a 28 year old white man, presented 
himself with the complaints of left renal colic and hematuria. His history indi¬ 
cated that he had been having intermittent attacks of renal colic for 19 years. 
A right nephrectomy had been done in 1935 because the kidney was filled with 
20 stones, according to the patient. Two months later, a left nephrotomy was 
performed for the removal of calculi. Since that time, he had had intermittent 
attacks of left renal colic and hematuria. On January 8, 1948, a left nephrotomy 



Fir.. 0. Case 2. .1. plain urogram shows solitnry left kidney. B, postoperative plain 
urogram. C, large calculus and faceted smaller calculi. 

was done and one large calculus and 80 smaller faceted stones were removed. 
Preoperativcly, the blood urea nitrogen was 20 mg. per 100 cc and 17 days post- 
operatively was 17 mg. per 100 cc. Analysis of the stone showed is to be com¬ 
posed largely of calcium oxalate. The patient remained in the hospital a total 
of 23 days, and returned to his job G weeks postoperatively. An excretory uro¬ 
gram taken January IS, 1951 showed excellent function and no evidence of 
recurrence. 

Case 3 (Jig. 71. .1. B„ L. H. H. Xo. 32032-50, a 45 year old white man, pro- 
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sented himself in anuria. This had been constant for 9 G hours except dunng . 
14 hour period of flving between Shannon, Ireland, Gander and fcew \ork. On 
arrival he again became completely anuric. Past history revealed a knowledge 
of bilateral calculi since 1942. He had undergone a left nephrectomy m January 
1947, for calculi. Examination revealed one large and one small right renal cal¬ 
culus and a lower right ureteral calculus. Blood urea nitrogen 57.9 mg. per 
100 cc. A 6E catheter was passed to the kidney and left indwelling. The eathe- 




D Jd. G - '• 9f sa 3. -4, plain urogram, B, thirty minute excretory urogram shows change in 
ruiri.v flrge also low ureteral calculus. C, right ureterogram shows kidney 

ureter now free of calculi. D, shows unusual formation of calculi. 

ter was expelled spontaneously 3 days later. Voiding was adequate for 3 days 
recurred. On cystoscopy April 7, 1950, a ureteral catheter could 
o passed, but the stone was dislodged and urine could be seen coming from 
19 ,°™ Ce ' *^ nuria did not again recur. On April 10 the blood urea nitrogen was 
tio PW 100 CC ‘ He Mas discharged April 15 to attend to business obliga¬ 
tes 19 4 " aS re ’ af ^ rQl tted May 8. He was voiding well. The blood urea nitrogen 
deserih ^ 10 ° CC ' 10 > a renal bisection was performed by the method 
’ °P era ting time 1 hour, 51 minutes. Tlie initial blood pressure was 
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120/76; at the conclusion of the procedure, 110/70. Analysis of calculi showed 
calcium oxylate. Note by resident (May 11): “Urine is clear. General condition 
excellent.” May 23, cystoscopy and right retrograde pyelogram were done. The 
ureteral calculus no longer was present. The nephrostomy tube was removed 
May 24, and the patient discharged 2 days later. June 2, blood urea nitrogen 
14.8 mg. per 100 cc. The patient returned to Europe June 30, 1950. At last 
communication (April 19, 1951) he had no complaints. Incidentally, symptoms 
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Fic.. S. Case 4. .4, plain urogram shows large left renal calculus with small oval calculus 
in upper calyx, also 1 cm. right renal calculus. B, postoperative plain urogram. C, Inrge 
left renal calculus and smaller calculus from upper calyx. 

of duodenal ulcer treated for 3 years prior to operation have completely dis¬ 
appeared. 

Case / (Jig . S). J. B., L. H. H. No. 145739-50, n 56 year old white man, was 
admitted August 21, 1950 after 1 week of severe left flank pain. His first symp¬ 
toms (left renal colic and hematuria) were noted in November 1949. A diagno¬ 
sis of bilateral calculus disease made but operation was refused. Since that time 
the patient has suffered from chronic mild left flank pain with radiation to the 
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left groin. Cystoscopy and pyelograms on August 21 revealed a very large left 
renal calculus and a small oval calculus in the upper calyx of the kidney, and a 
1 cm. calculus in the lower calyx of the right kidney. No indigo carmine ap¬ 
peared in 10 minutes from the left side; deep concentration on the right in 3 
minutes. August 21, 1950, blood urea nitrogen 9-7 mg. per 100 cc, calcium 10.4 
mg. per 100 cc, phosphorus inorganic 3.0 mg. per 100 cc. Operation was per¬ 
formed August 25 by the described method. Upon opening the upper calyx a 
discharge of purulent urine was obtained under pressure. The initial blood pres¬ 
sure was 110/80; at the conclusion of the procedure, 100/S0. Analysis of calculus 
showed calcium phosphate. The nephrostomy tube drained 500 to 900 cc of 
urine hi 24 hours and on September 6 the tube was removed. Blood urea nitro¬ 
gen 14.6 mg. per 100 cc. The patient was discharged September 10 to the clinic 
and put on Shorr regimen. An excretory urogram December 11 showed fair 
function on the left side, and excellent concentration on the right side. 

SUMMARY 

A positive surgical approach to the management of large branched renal cal¬ 
culi, employing a technique such as has been described is warranted early and 
in the interest of preserving renal function. This holds true also in the presence 
of bilateral staghorn stone disease, as well as in the case in which the condition 
exists in a solitary kidney. The progressive renal damage that occurs, regardless 
of whether or not symptoms are produced, justifies surgical intervention when 
the diagnosis is made. The low operative risk coupled with the justifiable ex¬ 
pectation of favorable results in the large majority of cases warrants the sugges¬ 
tion that a general re-appraisal of the technique of nephrotomy in the manage¬ 
ment of such cases as have been described is in order. With the accumulation 
of statistics indicating the effectiveness of medical therapy in the prevention of 
recurrence as described by Shorr and others, additional stimulus is provided 
for the conservation of renal tissue through early surgery. 

Uo Fifth Ace., Xew York , N. Y. 
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USE AND ABUSE OF PARENTERAL THERAPY 

LORNE G. WOOD and JOHN EDEN 

From the Department of Urology, Vancouver General Hospital and the Department of 
Biochemistry, University of British Columbia and The Vancouver General 
Hospital, Vancouver, B. C. 

In order that the body cells will function with ma ximum efficiency they require 
a plentiful supply of food, the prompt removal of the waste products of their 
metabolic activities, and their water and electrolyte contents must be main¬ 
tained within certain narrow limits. To ensure that adequate amounts of food, 
electrolytes and water are readily available to the cells, the}' are surrounded by a 
large volume of interstitial fluid. This fluid is equilibrated with the blood plasma 
which connects it with the various excretory organs of the body so that the vol¬ 
ume and composition of the interstitial fluid can be regulated. Thus the body 
fluid is divided between two large compartments, the intracellular and the 
extracellular; the latter compartment being further separated into the inter¬ 
stitial and the intravascular sections. In the adult the intracellular fluid measures 
approximately 30 to 35 litres and the total extracellular fluid 18 to 20 litres of 
which 3.5 litres are circulating as plasma in the intravascular section. The fluid 
in the interstitial space should be concerned primarily with regulating the volume 
and composition of the intracellular fluid. Unfortunately, for mechanical reasons, 
it is more important to maintain a normal volume of blood plasma than of inter¬ 
stitial fluid and so, if the excretory mechanisms of the body cannot compensate 
for abnormalities in the volume of circulating plasma, such changes in volume 
are corrected from the interstitial fluid. This will eventually lead to alterations 
in the intracellular fluid and so the functioning ability of the cells will be affected. 

Of the four organs of excretion, namely the kidneys, lungs, skin and gastro¬ 
intestinal tract, the kidneys are the most important. Depending upon require¬ 
ments of the body and within certain limitations, they are able to select the 
fluid and electrolytes they will discard. This ability of the kidneys to compensate 
for excesses of both fluid and electrolytes explains why the majority of patients 
are able to tolerate the large volumes of electrolyte solutions which, in every 
branch of medicine, it appears to be the fasliion to administer parenternlly- 

In the practice of urology, we are concerned mainly with the treatment of 
diseases of the genito-urinary tract, and in many instances this all important, 
regulating mechanism has become functionally inefficient. Therefore, when 
required to restore a disturbed fluid and electrolyte balance, the urologist must 
accurately compute both the amount of fluid and the type of electrolytes which 
are to be administered parenterallv. Failure to do this will place extra strain on 
poorly functioning kidneys and require them to exert selections which are beyond 
their capabilities. The amount of fluid required will depend on the present state 
of hydration of the patient. When this has been restored to normal limits it will 
only be necessary to administer sufficient fluids to replace the anticipated losses 
(table 1). The average daily waste products of the metabolism of an adult can 

Rc:ul at annual meeting. Western Section, American Urological Association, Sun 1 allc.', 
Idaho, June 27, 1051. 
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be eliminated in 350 ml. of insensible perspiration from the lungs and skin, and 
GOO ml. of urine from adequate functioning kidneys. Thus the normal adult 
requires a minimum of approximately 1 litre of fluid every 24 hours to enable 
him to excrete the metabolites normally produced during tins period. 11ns 
litre does not allow for any further losses in the urine, feces or sweat which can 
easily amount to an additional litre per day. Therefore if a normal adult has to 
be denied the ingestion of food and fluid, we suggest as a working rule that he 
receive parenterally at least 2 litres of fluid daily. In addition, whatever is lost 
by diarrhea, vomiting, continuous gastric suction, excessive sweating or dis¬ 
charging sinuses, etc. should be supplied millilitre for millilitre. Alost of these 

Table 1. Fluids lost from the body in 24 hottrs. After Adolf, E. F.: Physiol. Rev., 

13: 356, 1933. 

Urine. GOO to 2000 nil. 

Insensible perspiration. 350 to 700 ml. 

Minimum vital loss. 950 ml. 

Sensible perspiration. 50 to tOOO ml. 

Feces. 50 to 200 ml. 


Total daily loss approx 


1 litre to 7 litres 



10S2 50 28 26 24 22 20 18 16 14 12 


Relation between urine volume and maximum attainable specific gravitv to 
xcrete oo gm. waste. Lowermost line of figures represents specific gravity. After Marriott, 
n - u ■ Am- Lect. Senes, Xo. 32. Springfield, HI., C. C. Thomas 


extra losses can be measured, but it is difficult to evaluate sensible perspiration 
and it is not generally appreciated that patients can lose large volumes of water 
Per day by sweating, especially when confined for long periods in humid atmos¬ 
pheres such as one finds in operating rooms. 

The accurate replacement of fluid is especially important when a kidney lesion 
ts the cause of anuria. If the anuric patient has no measurable fluid loss his 
intake should never exceed 1 litre per day. Additional losses through vomiting 
or diarrhea etc. should be replaced quantitatively. 

In diseases where the concentrating power of the kidneys is impaired the 
Patient wall not be able to eliminate the metabolites in GOO ml. of urine and will 
require increasing amounts of fluid as the maximum attainable specific gravity 
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of the urine decreases (fig. 1). Diminished renal concentrating power is common 
in obstruction due to prostatic hypertrophy so such a patient requires a larger 
daily fluid intake than the normal healthy individual. In addition it must be 
remembered that protein catabolism is increased in disease and so more water 
products are presented to the kidney for elimination, thus the patient must 
excrete even more urine to maintain his nonprotein nitrogen within normal 
limits. 

Clinical dehydration will follow either the failure to ingest water in adequate 
amounts or its loss in excessive quantities. The most frequent cause of dehydrn- 
tion is failure to ingest adequate amounts of fluid. This is especially common with 
the seriousfy debilitated patient who is unable to help himself to water, even 
though it is supplied on his bedside table. These patients require much more 
individual attention than is often possible and in such cases it is advisable to 
prescribe a minimum of 3 ounces of fluid every hour as a medicine, for the nurse 
or relative will consider it important to administer a medicine on time but may 
not be as conscientious about an order to give frequent drinks. 

Dehydration from excessive loss of water rarely occurs in clinical practice, as 
fluids lost from the body usually contain dissolved electrolytes and have the 

Table 2. Body fluid comparlmtnls 

Extracellular Intracellular 

(17 J litres) (30 to 35 litres) 

Plasma Cap. Interstitial Cell. 

(3J litres ) Wall 14 litres Uembr. Intracellular 

Protein Protein 

Sodium =2 Sodium Potassium 

Chloride aa Chloride Phosphate 

Bicarb. ;=; Bicarb. Cl. & HCOj 

Water ;=r Water Water 

same osmotic pressure as the body fluids.. The term “dehydration” is used to 
describe the clinical state which follows both deficiency of water alone and 
deficiencj' of water and salts in isotonic strength, but it is important to dis¬ 
tinguish between these two states as the effect on the osmotic pressure of the 
body fluids differs in each condition. 

The fluids in the various compartments of the body are in osmotic equilibrium 
but the electrolyte content of these fluids differs. The capillary wall is readily 
permeable to all electrolytes of the plasma but protein, whilst the cell wall is only 
readily permeable to water (table 2). The effects of either pure water or pure salt 
loss can be simply demonstrated from this scheme. 

If the water is not supplied in adequate amounts or if only water is lost from 
the plasma, the tonicity of this fluid will increase and water will pass from the 
interstitial fluid into the plasma to restore isotonicity and plasma volume. 3 he 
interstititial fluid will then become more hypertonic than the intracellular fluid 
and water will pass from the cell, so producing “intracellular dehydration. 
The chief symptom of “intracellular dehydration” is thirst and as this is the 
normal protection against dehydration it should never be disregarded. Thirst 
must be interpreted as an increased demand for water. If hypertonic solutions 
such as 5 per cent glucose in saline are administered to such a patient the tonicit} 
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of the plasma will be increased and the condition worsened rather than improved. 
As chief regulating mechanism of the body, the kidney attempts to restoie 
isotouicity but to accomplish this it must excrete electrolytes and conserve water. 
This is an impossible situation, for the kidney cannot act like a salt, shaker and 
e.xcrete solid sodium chloride and so, in attempting to restore the balance, it 
excretes more water and so further depletes the plasma volume thereby com¬ 
pleting a vicious cycle (fig. 2). When renal concentrating power is impaired more 
fluid must be eliminated to excrete the same amount of salts and so this vicious 
cycle is further accelerated. Hemoconcentration itself decreases glomerular 
filtration rate and leads to inadequate elimination of metabolites. If the ensuing 
uremia is accompanied by vomiting, dehydration will be further increased and 
the cycle shown in figure 3 will ensue. 

Both fluid and electrolytes are lost in vomiting, continuous gastric suction, 
etc. and there is an increased excretion of base from the plasma when the kidney 
is damaged and is unable to synthesize ammonia. Thus the chemical composition 
of the fluid lost is important, for there will be a tendency towards alterations in 
the pH of the body fluid depending on whether more basic acid radicals are lost. 
The body fluids are almost neutral in reaction and therefore all the basic radicals, 
or cations, must be combined with the acid radicals or anions to form neutral 



Fig. 2. Pure water loss. After Marriott. 


/ " % 

Tamils* Trio* 

Fig. 3. Cvcle of uremia 


salts. Blood plasma is the only part of the body fluids which can be sampled 
easily, and because all the body fluids are in equilibrium a fairly satisfactory 
picture of the electrolytes of the body can be obtained by balancing the anions 
and cations of the plasma. In order to do this it is necessary to express each 
electrolyte of the plasma in equivalent units. As one equivalent weight (E.TV.) 
/Mol. Wt.\ , 

\ Valency J of an a ’ aa h cxact ^' neutralizes one EAY. of an acid the various ions 

m a volume of plasma must be expressed in equivalent weights. The unit used 
is the milli-equivalent per litre. 

The average normal acid-base composition of plasma is shown in table 3. It 
is essential that plasma is used for the estimation of chloride as the red blood 
cells contain very little of this element and consequently the chloride content of 
whole blood is influenced markedly by the number of red blood cells present. 

As the waste products of metabolism are mainly acidic in nature, it is important 
that adequate amounts of base are available to combine with and neutralize 
them. From table 3 it will be noted that sodium constitutes the largest portion 
of base, consequently the amount of sodium is mainly responsible for determining 
the quantities of anions present. 

Electrolytes are small ions and so have a greater effect on osmotic pressure 
than the larger molecules such as protein. Therefore, the osmotic value of the 
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extracellular fluid depends almost entirely on the amount of sodium present, 
and when this is increased fluid will be retained. 

Changes in the bicarbonate content of the plasma are frequently observed 
but they are always secondary to changes in some other part of the electrolyte 
structure. For example, in prolonged vomiting more chloride than sodium is 
lost and so bicarbonate is retained to combine noth the free sodium ions in the 
body, and the patient is said to be in alkalosis (table 4,a). If the vomiting con¬ 
tinues and no food is ingested the patient develops ketosis from starvation, and 
the organic acids increase in the body fluids. These are neutralized by combining 
with sodium which is made available by dissociation from its combination with 
bicarbonate, and so the amount of this radical is reduced proportionately. Now 
the patient wall exhibit ketonuria but the bicarbonate may still be elevated. 


Table 3. Ions in m/eq. concentrations normal plasma (1 litre ) 

Cations (Base) Anions (Acid) 


Na + . 

. 142 


Cl - . 


. 103 

K + .... 

5 


HCOr... 


2S 

Ca + . 

5 


Protein - . 


1G 

Mg + . 

3 


POr . 


2 




SO ( - & Organic. . 

6 

Total . 

. 155 


Total . 


.... 155 

Table 4. Electrolyte pattern in 

prolonged vomiting (m/cq. per litre ) 


J 


A. EARLY 

I H. WITH STARVATION' KETOSIS 








1 Content 

Deviation , 

Content 

Deviation 

Total Base. ... . . 

. | 155 

149 

i " G 1 

147 

-s 

Acids Cl - . . . . . 

.. ..1 103 1 

80 

1 -23 

78 

-25 

HCO, - .. . 

. 1 2S 

45 

i +17 j 

37 

1 +0 

Organic.. 

. G 

6 

±0 i 

» 

+8 

Others. 

; 18 

18 

±0 ] 

18 

±0 

Total ... ... 

155 

149 

-0 ; 

147 

-S 


Because acid metabolites have been retained the patient is in acidosis in spite 
of the increased plasma bicarbonate level, and so this electrolyte alone may not 
accurately reflect the clinical state of the patient (table 4,b). 

When retention of acid metabolites or phosphorus precedes the loss of chloride 
the plasma bicarbonate content falls to subnormal levels. As this is the more 
usual sequence in the initial stages of renal failure, the plasma bicarbonate 
estimation is valuable. Burnett et al have demonstrated that severe renal failure 
may accompany acute alkalosis and so the early detection and treatment of both 
acidotic and alkalotic states is of importance to the urologist. 

The amount of isotonic sodium chloride required to restore the chloride con¬ 
tent of a patient can lie calculated from a knowledge of the total volume of the 
extracellular fluid (approximately 20 litres) nnd the plasma chloride deficient) 
(23 m.cq. per litre) (table 5). If treatment is based on the plasma chloride csti- 
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mation alone, this patient will receive approximately 3 litres of isotonic XaCl. 
This will also supply approximately 330 m.eq. too much sodium and so to restore 
electroh-te equilibrium, the kidneys must excrete 330 m/eq. of the sodium sup¬ 
plied but retain all the chloride. In order to do this the urine output will have 
to increase markedly and consequently the dehydration will be increased and 
the final result will be a state similar to that seen in pure water loss (fig. 2). If 
the same amount of XaCl is administered as a hypertonic solution less water 
will be available for excretion of the excess sodium, more will be retained and 
the osmotic pressure of the extracellular fluid will increase, and “intracellular 
dehydration” and possibly edema will result. For these reasons it is never ad¬ 
visable to administer hypertonic solutions when treating dehydration, especially 
if the patient is complaining of thirst. Sodium chloride 0.9 per cent in water is 
an isotonic solution but 0.9 per cent sodium chloride in 5 per cent glucose in 

Table 5. Isotonic sodium chloride solution required ( litres ) 

Xorrzd ObscKcd Deficiency 

Plasma chloride m.eq./litre 103 SO 23 

Plasma sodium m.eq./litre 142 136 6 

Total extracellular fluid *= Approximately 20 litres. 

T _ ' ^ 000 X 10 X 1 

Isotome XaCl solution = 0.9 gm. ~ c = 900 mg. M = -—;- 


= Approximately 150 m.eq./litre. 
Chloride deficiency in 1 litre extracellular fluid <= 23 m.eq. 
Chloride deficiency in 20 litre extracellular fluid =■ 460 m.eq. 
Sodium deficiency in 1 litre extracellular fluid = 6 m.eq. 

Sodium deficiency in 20 litre extracellular fluid = 120 m.eq. 


Amount isotonic XaCl to supply 460 m.eq. Cl" 


460 Approx. 3 litre 
150 ~ 


Excess Cl~ provided by 3 litres isotonic XaCl = Xil 

Excess Xa" provided by 3 litres isotonic XaCl = (150 X 3) — 120 

= 330 m.eq. 

water is hypertonic and therefore should not be used. Glucose is required by 
practically all patients who need parenteral feeding and so it is advisable to 
administer an isotonic solution of glucose and saline, such as a mixture of § 
isotonic saline and f isotonic glucose. 

It is also apparent that one cannot assume a deficiency in body sodium be¬ 
cause a low plasma chloride level is detected. Much damage can follow the 
administration of large volumes of sodium chloride solutions in attempts to 
supply adequate amounts of chloride because such therapy may result in over¬ 
loading the body with sodium. Xo other solutions containing chloride are as 
suitable for parenteral administration as the sodium salt and so it is necessarv 
to evaluate the sodium content of the plasma if accurate replacement therapy 
Js to be administered. The direct estimation of plasma sodium is technically 
difficult but as chloride and bicarbonate are the largest amount of acids (table 3) 
a reasonably accurate evaluation of sodium can be obtained from the more 
easily estimated plasma chloride and bicarbonate ions. The average normal 
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chloride and bicarbonate content of the plasma totals 131 m/e q. perhtre (tabh 
G,a). It is reasonable to assume that these are combined with sodium, so if the 
estimated plasma chloride plus bicarbonate is less than 030 m.eq. per litre there 
will be a deficiency of similar amount in sodium (table 6). This assumption is 
not strictly accurate as will be seen from table 6,c, but ketonuria was present 
in this case and the retention of acid metabolites accounted for the discrepancy. 
Testing the urine for ketone bodies is a simple procedure which should never be 
omitted as ketonuria indicates not only that the patient requires to metabolize 
more glucose, but also that body r sodium will be further depleted because these 
acids are partly excreted as sodium salts. 

Estimation of the sodium deficiency by subtracting the observed values for 
plasma chloride and bicarbonate from 131 m/eq. does not replace the chemical 
evaluation of serum sodium, but when the latter test is impracticable this sub¬ 
stitute will approximately define the amount of sodium present in the extracel- 


Table C. Estimation of sodium deficiency from observed values of chloride & bicarbonate 

( m.cq. per litre) 


CLINICAL CONDITION 

| (A) 

| NORMAL 

1 

| (B) 

TABLE 4A 

(C) 

TABLE 4b 

| (D) 

CHOLECYST¬ 
ECTOMY 

(e) 

PYLORIC 
08STK. i 

1 (r) 

1 lEN’AL 
ACIDOSIS 

Cl-. 

■ j 103 

| SO 

78 

77 


109 

HCOr. 

...j 2S 

j 45 

1 

37 

1 

31 


10 

Total 

.1 131 

ng 

wm 



mm 

Abnormality 

! ±0 

C I 

EB 



Si' 

Observed Nn + . 

Abnormality from: 

.. . j 142 

1 

1 137 

1 1 

135 

118 

141 

133 

(1) Observed Xa + . 

±0 

' -5 

—7 I 

-24 

-1 

-9 

(2) Estimated anions. . . . 

... I ±0 

1 -6 

-hi 

-23 

±0 

-12 

Scrum potassium . 

1 5.0 ■ 

; 4.1 j 

3.0 j 

3.6 1 

2.0 

3.5 


lular fluid. This will enable more accurate replacement therapy to be given and 
prevent the dangers which attend the administration of large excesses of sodium. 
In many cases the chlorides will remain deficient if only sufficient sodium chloride 
is administered to correct the sodium depletion, and so the clinician must decide 
whether or not the patient can excrete additional sodium before attempting to 
inject enough NaCl to restore the chloride to more normal levels. Most of the 
cases demonstrating a greater depletion of chloride than of sodium will «1 so 
show a decrease in potassium concentration (table 6) and so if the urine output 
is adequate potassium chloride may' be administered slowly. 

It is equally important to determine the extent of sodium depletion before 
ordering M/6 sodium lactate and give less solution if it is considered that the 
patient will not be able to excrete excess sodium. 

The clinical condition of the patient must be considered when deciding the 
amount of fluid which can be administered. It is always advisable to inspect the 
neck veins. If these are distended there is great danger of precipitating cardiac 
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failure by intravenous therapy, aud so fluid must be given slowly and only in 
small quantities. 

If undue emphasis appears to have been placed on the role of sodium in the 
body fluids it is because sodium salts are most commonl}’ administered paren- 
terally but it is not intended to minimize the importance of other electrolytes. 
The true purpose of parenteral therapy is to replace losses as accurately as pos¬ 
sible and so fluids and electrolytes must be administered with the same knowledge 
and precautions that attend other therapeutic measures. The intelligent inter¬ 
pretation of certain simple estimations on blood plasma and a knowledge of the 
fluid requirements of a patient give valuable information about the amount and 
type of fluid to administer as too much may have disastrous consequences and 
too little will not be effective. The kidney is the all-important regulating mecha¬ 
nism of the body and in the practice of urology we must remember that its ability 
to function normally may be impaired. 

925 Georgia St. West., Vancouver, British Columbia 
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LEIOMYOSARCOMA OF THE KIDNEY 

HERMAN L. KRETSCHMER* 

From the Presbyterian Hospital of Chicago, III. 

Leiomyosarcoma belongs to the group of very rare malignant kidney tumors. 
Because of its rare occurrence, it receives but scant attention in the average 
textbook. A careful review of the literature since 1929 reveals the reports only 
of 14 cases. Several hundred letters were sent to outstanding urologists. Replies 
were received from 50, none of whom had ever seen a patient with this condition. 

Because of its rare occurrence, I wish to report the following case: 

CASK REPORT 

M. R., a white man aged 62 years, was admitted to the hospital on March 
22, 1950. He was discharged April 5, 1950. An operation for a right inguinal 
hernia was performed several years ago. In 1946 he had a transurethral resection 
for benign prostatic obstruction from which he made an uneventful recovery. 
In December 1949, he experienced attacks of sharp intermittent pains in the 
right side of his abdomen. A diagnosis of duodenal ulcer was made and he was 
placed upon ulcer management with complete relief of pain. One week before 
admission to the hospital he had an attack of painless hematuria. The hematuria 
gradually diminished and the voided urine upon admission to the hospital was 
normal. 

The physical examination was negative except for the presence of an enlarged 
mass in the right upper quadrant of the abdomen which was not tender and 
moved with respiration. The blood count and urinalysis were normal. The Kahn 
test was negative. The rectal examination was negative. 

An excretory urogram showed that the left kidney was normal. The right 
kidney had a filling defect compatible with tumor. 

Cystoscopic examination was negative. The urine from the right and left 
kidneys were free of pus, sterile upon culture, and negative on gram stains. The 
nonprotein nitrogen was 36 mg. per cent. 

A right nephrectomy was done March 24, 1950 under pentothal sodium, 
nitrous oxide anesthesia. Delivery of the kidne 3 r was difficult because of adhesions. 
The twelfth rib was resected. 

Microscopic diagnosis by Dr. George M. Hass: Leiomyosarcoma of the kidney 
with compression atrophy (fig. 1). 

The patient made an uneventful convalescence. Recent examination on 
January 10, 1951 was negative. 

DISCUSSION 

A careful perusal of the literature since 1929 revealed the following reports 
of leiomyosarcoma of the kidney. Unfortunately mam- of the cases were reported 

Read at annun! meeting, American Association of Genito-L'rinnrv Surgeons, Skytop, I’.i.. 
May 10. 1051. 
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in n ven- brief manner, as simple case reports, often lacking important detai s 

and but feiv earn- any discussion of the subject. 

Berry (1929). Female, 26. She first noticed pain in the right lorn, and frequency 
of urination 14 months previously during the seventh month of her first preg¬ 
nancy. After the child was bom, symptoms continued. Exploratory operation 
revealed a leiomyosarcoma of the kidney involving the lower pole of the right 
kidney. Nephrectomy eight months later. Patient was still well two and one- 
half years later with no evidence of metastases. 

Crosbic and Pinkerton (1932). Female, 35. She had moderate pain in the 
lumbar region with frequency of urination. Operation revealed a malignant 
leiomyoma of the kidney. 

Sican (1933). Male, 71. Leiomyosarcoma of left kidney. Patient was still well 
12 months after nephrectomy. 



Fig. 1 


Cooke (1933). Female, 60. During exploratory operation patient died. The 
autopsy showed a malignant leiomyoma of the kidney, with metastases to 
omentum, peritoneum, and liver. 

Smith, G. G. (1935). In his series of 40 cases of tumor of the upper urinary 
tract which came to him for operation, there was one leiomyosarcoma of the 
kidney. The patient was alive and well IS months after operation. 

Patch (1937). Male, 55. He had pain in the right loin; passage of blood clots. 
Aephrectomv for malignant leiomyoma of the kidney with extension into the 
renal vein. 

Mint; (1937). The records of the Massachusetts General Hospital revealed 
the following 4 cases of leiomyosarcoma of the kidney: 

Female, 46. Pain and vomiting 3 weeks; palpable mass in right side. Operation. 
Lipoleiomyosarcoma of the kidney. Recovery. 

Male, 37. Vomiting; urine red; abdominal mass. Exploratory' operation at 
which diagnosis of polycystic disease was made. Death 5 days later. Author 
showed bilateral lipoleiomyosarcoma of the kidneys. 

Female, 45. Pain in left back and lower left abdomen; frequency of urination; 
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palpable mass in left kidney region. Nephrectomy for leiomyosarcoma of left 
kidney. Patient died. 

Female, 41. Pain in right groin and flank; movable mass in right upper quad¬ 
rant. Right nephrectomy. Leiomyosarcoma. Patient recovered. 

Tclehnan and Lisa (1945). Autopsy findings in patients, aged S6 and 74. 
Leiomyosarcoma of the kidney. 

Shahccn, Cassano and Lisa (1944). In 1923 cases of primary tumors of the 
kidney among 5,100 necropsies, there was only one case of a leiomyosarcoma. 
This tumor did not produce symptoms. 

da Silva Horla and i\[adureira (1946). Male, 64. Grawitz tumor of the kidney 
with sarcomatous, leiomyomatous and chondromatous structure. 

A review of the cases showed that the youngest patient was 26 years of age, 
and the oldest 86 years of age. Three cases occurred in the decade from 40 to 
50 and three, including my case, occurred in the decade from 60 to 70. In one 
case reported by Mintz, the lesion was bilateral. 

122 S. Michigan Ave., Chicago 3, III. 
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The behavior of malignant tumors wherever situated has dictated that surgi¬ 
cal procedures for their removal be radical: extirpation of a peripheral segment of 
tissue along with neighboring lymph channels, lymph nodes, blood vessels and 
other structures to which the neoplasm may have extended even though there 
is no gross evidence of such extension. 

The radical mastectomy of Halsted for breast cancer is an example of this well 
founded surgical thinking and plan of operation. High amputation for small bone 
lesions is another. Hinman’s radical operation for testicular neoplasm removes 
the spermatic fasiculus, spermatic vessels, retroperitoneal fat, lymph nodes and 
lymph channels. Total gastrectomy for small malignant lesions of the stomach 
has vindicated itself. These examples are enough to point out the thesis of this 
communication, though other analogous examples are obvious without mention. 

In dealing with malignant renal tumors the fundamental surgical principles of 
wide excision, and removal of surrounding not grossly involved and apparently 
normal structures have not been followed. There have been some bizarre sugges¬ 
tions in this direction, such as opening the vena cava to extract from it neo¬ 
plastic extensions into its lumen, which must be to no purpose. In a cursory way 
many writers have suggested that the perinephric fat be removed with the kidney, 
but make no suggestion as to how it should be done. The easy, simple and obvious 


removal of the immediately adjacent perinephric structures: the perinephric fat, 
renal fascial envelope, adrenal and vena cava from the renal veins downward to 
the bifurcation has never beeu urged. Most surgeons have been satisfied either to 
make the ordinary conservative nephrectomy with enucleation of the kidney from 
its surrounding fat or to remove also some of the perinephric fat by enucleation 
through the fat, but not including the pararenal fascia. 

All urologic surgeons of much experience have well realized that in a large pro¬ 
portion of cases of nephrectomy for renal neoplasm, some or all of the surrounding 
structures have been invaded and that this ordinary form of nephrectomy inevi¬ 
tably leaves parts of the neoplasm behind. 

This maldirection of surgical effort has persisted in face of the fact that almost 
no structure in the human anatomy, certainly no intra-abdominal organ, is bet¬ 
ter formed and related to surrounding structures than the kidney for easy radical 
removal along with all of the immediately surrounding structures to which the 
neoplasm may have extended. 

AH urologic surgeons of much experience have made nephrectomy for neoplasm 
only to find upon examining the removed kidney that the plane of enucleation 
between the capsule and perinephric fat or through the fat went through an area 
of extension of the parenchymal growth into the fat. Recurrence within a year or 
two has substantiated the misgiving at the time of operation and has been another 
addition to the poor results of ordinary nephrectomy for neoplasm. 

Read at annual meeting. American Urological Association. Chicago, El. May 24, 1951 
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Some years ago a new and radical form of neplirectomy for neoplasm was de¬ 
vised by one of us (F. E. B. F.) and has been in use by all of us.-' 

The preconceived form of operation was accurately planned, based on the be¬ 
havior of renal tumors and on the anatomy of the kidney and its surrounding 
structures, particularly the renal fascia (O.T. fascia of Gerota). 

On several occasions the mass of tissue: kidney, perinephric fat, fascial envelope 
and adrenal removed by the form of radical nephrectomy to be described, has 
been examined with the finding of extension of the parenchymal growth into the 
surrounding structures. If permanent cure has been achieved in these cases it is 
due to this form of operation and the avoidance of ordinary conservative ne¬ 
phrectomy. 

Description and presentation of the new operation “Radical Nephrectomy for 
Neoplasm” at this time is prompted by a recent publication of Beare and Mc¬ 
Donald' and the urging of the junior authors (W. P. M., E. J. R., and I. V.) who 
have felt the report should not await statistical study to determine the results it 
achieves. 

For the purpose of determining the incidence of neoplastic invasion of the renal 
capsule and perinephric fat by hypernephroma, Beare and McDonald made 
detailed gross and histologic examinations of 488 surgically removed kidneys 
containing hypernephroma. 

In 75 cases there was extension of the neoplasm to or into the renal capsule. 
In 2GS cases the growth had gone beyond the renal capsule with invasion of the 
perinephric fat. In no case was neoplasm present in the fat without accompany¬ 
ing invasion of the renal capsule. It appeared, therefore, that involvement of 
perinephric fat occurs by direct extension and presumably does not occur by 
metastasis. 

The above observations point out that among 488 cases of renal hyper¬ 
nephroma, the neoplasm had extended beyond the kidney in 343 cases, which is 
more than 70 per cent of the cases. From this observation, the substantial quality 
of the report and from impression gained from our own experience and observa¬ 
tions, this appears to be a conservative estimate of the percentage of extrnrenal 
direct extension in cases of renal hypernephroma subjected to nephrectomy. 

Among the cases of renal capsule and perinephric fat involvement, Beare and 
McDonald found a smaller percentage of 5-year survivals than among the cases 
of neoplasms complete!}' contained within the kidney. 

The statistical findings of Beare and McDonald, substantiated by our clinical 
experience, also point out that from the standpoints of complete eradication of 
the neoplasm and permanent cure, the ordinary form of “conservative” nephrec¬ 
tomy. with enucleation through the perinephric fat, must be ineffective in 70 
per cent of cases of renal hypernephroma. Both sets of observations give clear 
indications for “radical nephrectomy for malignant neoplasm” and good warrant 
for presenting in a published report the form of radical nephrectomy devised 
several years ago, as mentioned above, along with a sufficiently detailed deserip- 

1 Beare, .1. It. and McDonald, J. R.: Involvement of the renal capsule in surgically re¬ 
moved hypernephroma: A gross and histopathologic study. J. Urol., 61: S57-S01, 1010. 
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tion of the method to encourage its use by others and with a mem to promoting 
its widespread adoption. 

Before proceeding with preparation of this report describing a form of radical 
nephrectomy for neoplasm, search of the literature mas made to find expressions 
bearing on the subject and to determine whether or not a similar or identical 
plan of operation had been previously described. To this end me have referred 
to all publications from 1S96 to date with titles suggestive of bearing on this 
phase of the matter. In these publications me have been unable to find any com¬ 
prehensive consideration of the anatomic relationships on which a truly radical 
nephrectomy must be founded, no detailed suggestion for taking advantage of 
these relationships and no adequately planned and described method of opera¬ 
tion. 

However, the search did disclose a substantial number of vague comments on 
the importance of removing perinephric fat along with the kidney, but not even 
vague suggestion as to horn this should be done. 

In 1916, Kretschmer 5 advocated removal of the perinephric fat after nephrec¬ 
tomy for tuberculosis. In 1922, FedorofP reported having attempted to remove 
the perinephric tissue after nephrectomy for hypernephroma had been made. 
In the same year Stevens 4 advised complete removal of the kidney, perinephric 
fat, suprarenal capsule, lymph vessels and glands en masse, but presented no 
anatomic considerations bearing on the suggestion and described no plan of op¬ 
eration for its accomplishment. In 1926, Vivian* made a similar suggestion. In 
1929, Judd and Hand 6 recommended early ligation of the renal vascular pedicle 
and removal of the capsule and as much perinephric tissue as possible, but did 
not present a plan of operation. Math6 7 in 1945 concluded that it mould be well 
to remove the entire perinephric fat in cases of tumor and in certain cases of 
renal tuberculosis. In 194S, Cahill 5 mentioned preliminary ligation of the vessels 
followed by removal of the kidney and perinephric fascia en masse. Cahill’s 
mention of perinephric fascia removal is the only allusion me have been able to 
find to this anatomically and surgically important feature of the operation me 
have devised. 

Chute 5 in 1949, in describing the value of thoraco-abdominal incision for re- 
mo\al of renal tumors, urged early ligation of the vessels and removal of the 
perinephric fat, lymph nodes and areolar tissue around the pedicle en bloc with 
the tumor. 

Recently Sweetser 10 described a method of operation for renal neoplasm which 


I Kretschmer, H. L. et al.: Surg., Gynec. & Obst., 23: 391-395, 1916. 
t redoroft, S. P.: Solid tumors of the kidney. Ztschr. f. Urol., i6 : 9,1922. 

10- m- 134 S 'l 923 E ' : DiaEnosis and treatment'of malignant tumors of the kidney. J. Urol., 

|' Irian. C. S.: Hypernephroma. Southwest. Med., 10: 7-9, 1926. 

• M k- p ' and Hand, J. P.: Hypernephroma. J. Urol., 22:10-21, 1929. 

53- Evaluation of different types of nephrectomy; review of 247 cases. J. Urol., 


^Cahill, G.: Cancer of kidney, adrenal and testis. J.A.M.A., 138: 357-362. 194S. 

movVlTrV a S , outter - E- and Kerr, W. S.. Jr.: Value of thoraco-abdominal'incision in re- 
mo\ al of ktdnev tumors. New Eng. J. Med.. 241:951-960.1949. 

-.weetser. T. H.: Surgery of retroperitoneal tumors. J. Urol., 57 : 651-659. 1947. 
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took into account the need for something more radical than the usual form of 
nephrectomy. The features of the plan were directed toward overcoming the 
technical difficulties of extraperitoneal removal of kidneys much enlarged by 
neoplasm, early ligation of the pedicle and removal of perinephric fat. Particular 
emphasis was placed upon the form of extraperitoneal incision: the usual oblique 
flank incision plus addition of a limb extending from its anterior extremity at 
the border of the rectus muscle upward to the level of the xiphoid process. 

It is difficult to see that transperitoneal approach would add anything to the 
exposure and facility of this plan described by Sweetser. Sweetser recommended 
perinephric fat removal, but did not describe the anatomic considerations and 
dissection for its accomplishment. 

In cases of lower pole tumor, the growth may have extended to and become 
adherent to the vena cava. Separation of the growth from the vena cava by 
either sharp or blunt dissection would be hazardous and to no purpose because 
of failure to accomplish complete extirpation. In most such cases it is possible 
to mobilize the vena cava above and below the segment of invasion and remove 
this segment of vena cava en masse along with the renal mass. 

Ligation of the vena cava below the level of the renal veins may be made 
with relative impunity. 

The first recorded ligation was made in an animal in 1669 and was fatal. Some 
of the earliest ligations of the vena cava were made incident to its injury during 
nephrectomy. Kuster 11 in 1896 reported a case in which the inferior vena cava 
was injured and resected during nephrectomy. Death occurred 26 hours later. 
Pleasants 12 in a lengthy review of 8 cases of cavnl ligation or excision made pre¬ 
vious to 1911 stated that death resulted in onty two of the patients. All of these 
ligations were occasioned by caval injury during nephrectomy. 

In the modem treatment of thrombo-embolic disease, ligation of the inferior 
vena cava has become commonplace. Rents and exploratory incisions in the 
vena cava made during nephrectomy by contemporary surgeons are commonly 
reported and dealt with b}' repair or ligation. Donovan 13 recently reported suc¬ 
cessful removal of a segment of vena cava measuring l£ inches with a neoplasm 
of the right kidney. We have ligated the inferior vena cava in 8 cases of vesical 
neoplasm prior to extensive electro-excision and massive electrocoagulation of 
the tumors aud have eliminated pulmonary embolism completely. Side effects 
have been transient and not disabling. 14 

Animal experiments are now in progress 16 which indicate that animals may 
survive ligation of the inferior vena cava above the level of the renal veins if 
preliminary ligation at a lower level is done to allow development of collateral 
circulation. 

11 Kuster, \\\: Deutsche Chir.,3B: 1C14-101S, 1890-1902. 

15 Pleasants, .1. II.: Obstruction of inferior vena cava with a report of eighteen cases. 
Johns Hopkins IIosp. Hep. 16 : 363-54S. 1011. 

15 Donovan, II.: A malignant right kidney removal at operation together with a short 
length of vena cava. Brit. J. Urol., 17: 107, 1045. 

" Foley. F.K.B.: Urologists’ Correspondence Club Letter, Feb. 1051. 

11 I.espinaise. V.: Ligation of vena cava above the renal veins with or without nephrec¬ 
tomy. Quart. Bull. Northwestern L'niv. Med. Sell., 21: 312-31G, 1047. 
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In the light of these facts, removal of a section of vena cava in right nephrec¬ 
tomy for neoplasm may veil become a part of a radical plan of operation. 

RATION'ALE OF RADICAL NEPHRECTOMY FOR RENAL NEOPLASM 

The principle of radical vide excision of malignant neoplasm needs no special 
argument or vindication in the case of kidney tumors. The frequently appearing 
recommendation that “the perinephric fat should be removed with the kidney 
indicates that in the surgical treatment of renal neoplasm there is \ ague agree¬ 
ment on the importance of this principle. But in none of the publications to 
which we have referred is adequate emphasis placed on the gra\ e importance 
of this principle. Also we have been unable to find any detailed account of the 
anatomic considerations going with this principle and no description of a plan of 
operation or technique for its performance to make the principle truly effective. 
All of that is left vague. 

As description of an operation to be performed, it is grossly insufficient merely 
to say that “the perinephric fat should be removed with the kidney.” 1 he sur¬ 
geon, particularly the young and inexperienced surgeon, looking for information 
on this subject will find no benefit from that. 

The literature and textbooks of urology abound in descriptions of the anatomic 
considerations, plans of operation and technique for their accomplishment in 
dealing with malignant neoplasm of other genito-urinary tract organs, par¬ 
ticularly the testicle, prostate and bladder. So far as we have been able to de¬ 
termine, similar consideration has not been given to the anatomic considerations 
and surgical procedure for “radical” extirpation of malignant kidney tumors. 
Merely it is said that the nephrectomy should be accompanied by removal of the 
perinephric fat. Also it is sometimes pointed out that ligation of the renal vas¬ 
cular pedicle should be made early in the procedure before the kidney itself 
is disturbed and handled with the possibility of thus effecting dissemination. It 
has appeared to most writers that this latter desirable feature of the procedure 
is best accomplished by transperitoneal nephrectomy. We cannot share this view 
and will point out that by taking proper advantage of the anatomic relation¬ 
ships and following a well planned dissection, early ligation of the pedicle can 
be made as part of an extraperitoneal nephrectomy with no prior disturbance or 
handling of the kidney, with even greater facility,* and ease than it is accomplished 
by transperitoneal operation. 

Description of a well perfected and long practiced technique of operation 
uhich accomplishes radical wide excision of the tumor-containing kidney is the 
main burden of this paper. 

ANATOMIC CONSIDERATIONS AND TECHNIQUE OF RADICAL NEPHRECTOMY 

The kidney, adrenal, upper part of the ureter, first portion of the renal jvmph 
channels, adjacent lymph nodes, perinephric fat and vascular attachments of 
these structures and the spermatic (or ovarian) blood vessels are all contained 
m a fascial envelope which walls them off from surrounding structures. The 
ascial envelope is readily separable from surrounding structures in clean cleav¬ 
age planes permitting it to be removed intact along with its contents en masse. 
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The fascial envelope referred to above is formed by the anterior and posterior 
layers of the renal fascia (O.T. fascia of Gerota). 

It will be clear from careful reference to the masterly Max BrSdel illustra¬ 
tion (figs. 1 and 2) that the renal fascial envelope contains all of the structures 
needing removal to promise cure. Any neoplasm which has extended beyond 
these fascial planes is hopeless. In our opinion a tumor which has extended be¬ 
yond the renal capsule, but is still confined within these fascial planes may be 



There is n clean cleavage plane between anterior leaf of fascia renalis and peritoneum 
and a similar cleavage plane between posterior leaf of fascia renalis and muscles of renal 
fossa. Kidney with its surrounding fat and fascial envelope may be completely separated 
from surrounding structures by blunt opening of these cleavage planes. (Kelly and Burnnro: 
Diseases of the Kidneys. Keelers ami Bladder, New York: D. Appleton Company, 1922, vol. 1.) 

completely extirpated according to the method here described with some promise 
of permanent cure. 

In the radical nephrectomy here described and properly performed, particu¬ 
larly if there is normally abundant fat surrounding the kidney, the surgeon 
never sees the kidney any more than he sees the “cancer” in a properly made 
mastectomy for carcinoma of the breast. 

The plan of operation is based on the fact that both the anterior and posterior 
leaves of the renal fascia arc readily separable from the structures against which 
they lie. with the same case and facility with which the tunica vaginalis is 
separated from the dart os in excising a hydrocele. But if the operation is to he 
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made as proposed and is to accomplish then.dta.lw masseremoval eot.templated, 
there must be strict adherence to its anatomic, plan. 

METHOD OF OPERATION 

Position of the patient is probably the most important technical detail of^any 
kidnev operation. Without proper position the procedure will be much mpa 
and beset by difficulties which may even defeat the plan of operatton. The ohoul- 
dec girdle and spine should be rotated forward away from the flank on the side 
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Fig. 2. Relationships of kidney, perinephric fat, adrenal and fascia renalis to surrounding 
structures are shown in sagittal section. (Kelly and Burnam: Diseases of the Kidneys, Ure¬ 
ters and Bladder. New York: D. Appleton Company, 1922, vol. 1.) 

of operation. This enlarges the space between the twelfth rib and crest of the 
ilium. Maximal lateral flexion of the spine is effected by the kidney elevator of 
the operating table and contributes most to opening the “costal-iliac” space. 

A generous incision is a prime requirement. Such a procedure must not be 
handicapped by insufficient room and inadequate exposure. Beginning close to 
the spinous process of the tenth thoracic vertebra the incision is extended ob¬ 
liquely downward across the eleventh and twelfth ribs and is continued forward 
lxilow and parallel to them obliquely across the abdomen to the edge of the 
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rectus muscle. The latissimus dorsi, external oblique and internal oblique muscles 
are divided in the line of incision exposing the lumbodorsal fascia. The latter is 
split parallel to its fibers with exposure of the underlying posterior leaf of the 
renal fascia (fig. 3). The peritoneum is stripped away from the undersurface of 
the transversalis muscle medialwards to the sheath of the rectus muscle. The split 
in the lumbodorsal fascia is continued forward in the transversalis muscle medial- 
wards to the sheath of the rectus. With the peritoneum freed from the under¬ 
surface of the transversalis muscle the fibers of the transversalis may be widely 
retracted. In the anterior part of the incision the perietal peritoneum now forms 
the floor of the wound cavity. 


, Fcrttonrtfn 



Fig. 3. Lumbodorsal fascia lias been incised parallel to its fibers exposing pararenal 
fascia (fascia renalis). Beginning of blunt opening of cleavage plane between this fascia and 
muscles on which it lies is shown. 

Next step will be blunt opening of cleavage plane between peritoneum and anterior 
layer of pararenal fascia (fascia renalis). Muscles covering costovertebral angle and costo- 
vcrlcbralligamcnt will be divided giving wide exposure. (FoleyiNew methods for exposure 
of the kidney and nephropexy. Arch. Surg., 18: 1113-1126, 1929.) 

The deep structures in the posterior angle of the incision are now divided: 
latissimus dorsi muscle, lumbodorsal fascia, costovertebral ligament, and, if need 
be, the edges of the quadratus lumborum and sacrospinalis muscles. Forceful 
upward retraction of the twelfth rib usually fractures it close to the vertebra 
and gives added room. If necessary, the twelfth, and additional ribs, may be 
removed to give the needed exposure, but is rarely required. In the posterior 
part of the incision the posterior leaf of the renal fascia forms the floor of the 
wound cavity. 

The procedure thus far has exposed a considerable posterolateral area of 
fascial envelope containing the kidney and its immediately surrounding struc¬ 
tures to l>e removed with it. 

At the lateral border of the kidney, the parietal peritoneum, already separated 
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from the transversalis muscle, passes from the abdominal wall to the anterior 
surface of the kidney from which it is separated by the anterior leaf of renal fascia 
and perinephric fat. At this point the cleavage plane between the peritoneum 
and the anterior leaf of the renal fascia must be accurately identified. If need 
be, a small opening is made in the peritoneum to permit pulling away this single 
layer from the underlying renal fascia. Once this cleavage plane is entered, the 
peritoneum is peeled away from the renal fascia by blunt dissection medialwards 
over the anterior surface of the kidney to the vertebral bodies. Blunt opening 
of the cleavage plane is continued upward and downward thus exposing the 
fascial envelope covering the fat over the anterior surface of the adrenal, kidney 
and ureter. ■ £ 



Fig. 4. Bloat separation of posterior layer of pararenal fascia (fascia renalis) from mus- 
S; 6 ?, 0 ' Posterior abdominal ’wall is continued medialwards to vertebral bodies. (Folev, F. 
L. is.:-Management of ureteral stone. J. A. M. A., 104:1314-1317,1935-1 


Hith the parietal peritoneum, mesocolon and peritoneum-confined loops of 
bowel held medialwards, the anterior surface of the renal vascular pedicle should 
non be readily accessible for ligation. Or ligation may be postponed until the 
fascial envelope and its contents have been completely mobilized by separating 
the posterior leaf of the renal fascia from the muscles of the posterior abdominal 
"all, diaphragm and vertebral bodies. 


Starting again at the lateral border of the kidney, the kidney and perinephric 
at covered by the posterior leaf of the renal fascia are retracted forward. The 
areolar tissue traversing the cleavage plane between the renal fascia andquadratus 
amborum muscle will be put on the stretch and divided by blunt dissection 
g- 4). Continuing the blunt dissection medialwards and downwards the renal 
aseia is separated from the quadratus lumborum, iliopsoas and finally from the 
vertebral bodies along which the vena cava is exposed. Blunt opening of this 
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cleavage plane is continued downward behind the ureter, which is separated from 
the muscles behind it along with the peri-ureteral fat. 

Continuing the blunt dissection upward the renal fascia separates from the 
diaphragm upward beyond the upper pole of the kidney. Above the upper pole 
of the kidney is a tent-like extension of the fused anterior and posterior leaves 
of the renal fasciae in which the adrenal is contained. The upward attachments 
of this tent of fascia may be more dense than to permit blunt separation and 
may require division with the scissors or scalpel. 

Finally the whole renal fascial envelope with its contained kidney and other 
structures has been completely mobilized and is ready for removal (fig. 5). Both 
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Flo. 5. Peritoneum lias been separated from anterior layer of pararenal fascin (fascia 
renalis). Posterior layer of pararenal fascia (fascia renalis) has been separated fronr quad¬ 
rat us lumborum and iliopsoas muscles and lateral aspect of vertebral bodies medinlwards 
almost to midlinc. Kidney enclosed in its fascial envelope and surrounding perinephric fat 
has been completely mobilized without kidney or its neoplasm hairing been uncovered. The 
plane of dissection 1ms been peripheral to neoplasm. (Foley, F. E. B.: Xew methods lor 
exposure of the kidney and nephropexy. Arch. Surg., 18: 1413-1426, 1929.) 

anterior and posterior leaves of the renal fascia, where they cross the vertebral 
bodies, are very thin and will have been broken through leaving only the vascular 
pedicle and ureter as attachments. 

If the vascular pedicle was not ligated when first exposed by separating the 
peritoneum from the anterior leaf of the renal fascia, it is now doubly clamped 
and divided. The cut pedicle is twice ligated, with release of the proximal clamp 
as the first ligature is tied and release of the distal clamp as the second ligature 
is tied. 

Xow the only remaining attachments are the ureter and spermatic (or ovarian) 
vein (fig. 0). 
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The spermatic vein is divided and ligated followed by division and ligation of 
the ureter. 

If the renal tumor is not extensive, or is not located in the upper pole of the 
kidney, the adrenal need not be removed. In that case, the tent of renal fascia 
containing the adrenal is incised or bluntly divided along the line of renal-adrenal 
junction and the adrenal is separated from the kidney and left in place. 

The attachments of a lover pole tumor to the vena cava should not be dis¬ 
turbed. This segment of cava is excised between ligatures, one placed immedi¬ 
ately below the renal vein, the other above the iliac bifurcation. The portion of 
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Occasionally' and under special circumstances, bone arises within tissues not 
connected with the osseous system and from connective tissue not ordinarily 
manifesting osteogenic potencies. When this occurs, the process is, therefore, 
not related to the formation of bone occurring in teratomas or in mixed tumors 
or resulting from embryonal transposition and segregation of bony cells in extra- 
skeletal tissues because in all these conditions bone is formed from the specific 
activity of osteogenic cells. 

“Metaplastic ossification” has been described in diverse locations and under a 
variety of experimental conditions. 1 From this it may be inferred that the con¬ 
nective tissue, as a whole, has latent osteogenic potencies and that periostea and 
perichondria merely exhibit to a special degree this universal transformabilitv 
of the fibroblast. 

At least two factors, one local and the other humoral, seem to be essential 
to activate this latent potency. The humoral factor is related to the supply of 
minerals in the fluids of the body*, and to the solubility of the calcium and phosphate 
salts. The local factor determining the deposition of the bone salt is not as yet 
clearly understood. A fact is, however, apparent: that certain organs and tissues 
create more often than others the conditions necessary for the occurrence of the 
phenomenon. Aside from the skeletal system, this seems to be the case of the 
urinary tract which numerous experiments have proven to be a fertile ground for 
“metaplastic” formation of bone. 

As far back as 1SS0, Litton 2 demonstrated the possibility* of producing exten¬ 
sive calcification of the kidney of rabbits by temporary* interruption of the renal 
blood flow. Using the same animal and experimental approach, but making the 
ligature of the artery permanent and complete, Saccrdotti and Frattin (190I) 3 
showed the formation of osteoblasts within the calcified areas, resulting within 
three to four months in the production of bone provided with bone marrow. 
Examination of the kidneys at successive intervals showed the gradual transition 
from the fibroblast to the osteoblast and formation of mature bone. More recently 
Ceccarelli (1031 ) 4 revealed that calcification and bone formation could be con¬ 
siderably accelerated when the ligature of the renal vascular peduncle was pre- 

This study was aided by the Lydia Raymond Rescarcli nnd Publication Fund of the 
Framingham Union Hospital. 

Presented by Dr. Iloltham. Xovember 2, 1950, at a meetinp of the Xew Enpland Section, 
American Urolopical Association, Boston City Hospital, Boston, Mass. 

1 Maximow and Bloom. Textbook of Hisiolopv, Philadelphia: IV. B. Saunders Co., 
1919. |>p- US-149. 

: bitten. M.: Quoted by Sacerdot ti nnd Frattin. 3 

3 Faeerdotti, C. and Frattin, G.: Giornale della R. Academia di Medicinn di Torino 7: 
S2.VS.1fi. 1901. 

< Ceccarelli, C..: Arch. ital. di Urol., 7: 61-1-021, 1931. 
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ceded from 20 to 50 days by the ligature of the corresponding ureter, 2 cm. below 
the pelvis. That the deposition of calcium salts is not the factor underhung renal 
ossification was shown, however, by Asami and Dock (1920) 6 , who following 
ligature of the vascular peduncle noticed formation of bone, independently from 
calcification in the loose vascular connective tissue lying beneath the transitional 
epithelium of the calyces. 

The existence in the urinary tract of a factor predisposing to metaplastic 
ossification is further shown by the experiment of Strauss (1914) 6 , who following 
the application of pedunculated flaps of fascia in the walls of the ureters of dogs, 
in even- instance noticed formation of a layer of bone bordering the lumen of the 
ureter and converting it into a rigid tube. Grafts of fascia lata in the walls of the 
urinary bladder similarly were followed by formation of bone (Xewhof, 1917).* 
Calcification was seen to begin 6 days and ossification, 17 days after application 
of the graft. 

In the light of these conclusive experiments one would expect to find frequent 
reports of bone formation in the kidney under spontaneous pathological states, 
mainly those implying interference with blood flow and secretion output. To 
judge from the scarcity of reported cases, spontaneous formation of bone in the 
urinary tract is instead a rare condition. Nine such cases, including one of his 
own, were presented by Severi in 1942. s The first mention of metaplastic bone 
formation in the kidney is attributed by Severi to Kroenlein (reference and date 
not given), 9 who described islands of bone formation in the walls of a large poly¬ 
cystic kidney. It was also in a polycystic kidney that Andrei 10 noticed bony 
structures. Cartilage, not bone, was present in the 2 cases of polycystic kidney 
described by Luzzatto. 11 In the case of DeFaria and Fialbo 1 " and in the similar 
one reported by Rigano-IiTera 11 the bone was imbedded in the wall of a solitary 
renal cyst. In Severi’s case bone was found in the walls of a hydronephrotic 
kidney. A condition of hydronephrosis was present also in the case of Lozzi, 14 
m which bone was found within an impacted stone. Similarly, Phemister 15 
described 2 cases in which living bone containing marrow, fat, loose fibrous tissue 
and blood capillaries was detected in the nucleus of stones in the renal pelvis. In 
both of these cases, the stones were being absorbed by fibroblasts and directly 
replaced by bone. 


Renewing the literature on aplastic and hypoplastic kidneys, 2 cases only were 
ound showing clarification or bone formation. In the case of Hawes (1939) 16 
calcified plaques, including bone, were noticed in the walls of a cystic hypoplastic 
ey displaying imperfectly developed glomeruli and duct-like structures. 

« G ; and I)ock > W - : J - Exper. Med.. 32 : 745-766. 1920. 

• xl?w’ 4' 'V Sur 6-. Gynec. and Obst.. 18: 7S-S4, 1914. 
s w - ’. H ' ; Sur g-, Gynec. and Obst., 24: 3S3-427, 1917. 

» K r on i A ' : 4 rch - itaL di Urol., 19:147-15S, 1942. 

, KroenJein: Quoted bv Severi® 

u °ri Arch ; ital - di Urol., 3 : 345-351, 1926. 

j. urzatto: Quoted by Severi.® 

nI>fA a " a 7 G ‘ and Fialbo, A.: Hospital, Rio de Janeiro, 14: 241-254, 193S. 
i< 1{ '? a P°-Irrera: Arch. del. di Urol., 3: 113-12S. 1926. 

Lozz!, \ ... qu° ted bv Severi® 

£ ,r S-> 78: 239-249, 1923. 
mwes, A.: J. lirol., 42 : 500-506, 1939. 
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Harrison and Botsford (1946) 17 reported a cystic, hypoplastic, nonfunctioning 
kidney which had undergone calcification. The ureter had developed only a 
distance of 4 cm. from the bladder. The x-ray findings were very similar to those 
in our case. No mention was made, however, of bone formation. 

Comparable findings were observed in animals. Eustrongylos infestation of the 
renal pelvis is known to be a relatively frequent cause of hydronephrosis in a 
variety of animals. Under these conditions, metaplastic bone formation has been 
seen to occur. Bone tissue was found by Pasqua’ 8 in a calculus hydronephrotic 
kidney of a cow. Metaplastic bone in the pelvis of an ox, with extensive pyelonc- 
phrosis and a bladder tumor, is reported by Ronea; 18 since cartilage was also 
present, this author thought that the formation of bone had been preceded by a 
chondroid stage. 

The report here presented adds to this meagre list of cases an instance of 
mctaplastic formation of bone in a cystic, aplastic, nonfunctioning kidney. 

CASE REPORT 

A 25 year old graduate nurse was first admitted to another hospital on Decem¬ 
ber 28, 1948 with the complaint of burning sensation and frequency in urination, 
gradually increasing in severity. Her family history was noncontributory and her 
pnst history was essentially negative, except for the usual diseases of childhood 
and for a right inguinal hernia repaired in 1944. During World War II she served 
as an Army nurse. 

Physical examination at that time had disclosed tenderness in the right costo¬ 
vertebral region and no other significant findings. Blood pressure was 120 over 70. 
A cathetcrized urine specimen showed the sediment to be loaded with white blood 
cells and on culture, E. coli was obtained; no acid-fast bacilli were shown. The 
nonprotein nitrogen was 23 mg. per cent; the blood calcium 9.5 mg. per cent. An 
intravenous pvclogram showed a large circular, calcified shadow and a sub¬ 
jacent, smaller, rounded shadow in the left upper abdominal quadrant (fig- 1)- 
No dye was excreted in the region of the left kidney. The right kidney showed 
slight dilatation and blunting of the calyces but the ureters and bladder were 
normal. A cystoscopy and right regrograde pyelography showed slight congestion 
of the bladder mucosa about the right ureteral orifice which, however, could be 
probed without difficulty. No note was made about the presence or absence of 
the left ureteral orifiec. The urinary infection cleared up with combisul and strep¬ 
tomycin therapy. The diagnosis on discharge was acute cystitis and right pye¬ 
lonephritis with nonfunctioning left kidney, and question of tuberculous aufo- 
neplirectomy. 

In 1949, the patient had two subsequent similar attacks and it was during the 
second attack that she was first seen by one of us (Holtham). At no time did she 
complain of any symptoms referable to the left kidney pelvis. A cystoscopy and 
retrograde pyelography showed the bladder to be moderately inflamed. A 5F 

11 Harrison. ,1. II. and Botsford. T. \V.: J. Urol., 55: 309-322, 194G. 

'* r;i£f|U:t: Quoted bv Seven.* 

19 Konc:i: Quoted by Seven. 8 
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ureteral catheter was passed with ease to the right renal pelvis. The left ureteial 
orifice was identified also and a No. 5 catheter passed into the corresponding ure¬ 
ter for a distance of 8 cm., but no urinary drainage was obtained and no dye was 
seen in the ureterogram beyond the tip of the catheter. The urine sediment 
showed 90-100 pus cells per high field magnification. No acid fast bacilli could 
be shown and guinea pig inoculation was negative after G weeks. 

When the urinary infection had cleared up, a left nephrectomy was done 
(Holtham). The kidney was normally located but reduced in size and it was sur¬ 
rounded by thin fibrous adhesions. The capsule was smooth, glistening and calci¬ 
fied throughout and had a dense egg-shell like consistency. A film, calcified nod- 



•u? G ' Retrograde pvelogram showing normal right kidney and large calcified shadow 
'nth a second smaller calcined area in left renal fossa. Left ureterogram visualizes onlv 
lower third of left ureter. 


ule, 2.5 cm. in diameter, was attached by a cord of fibrous tissue extending 
from the hilum to several centimeters below the lower pole of the kidney. 
The ureter could not be identified to a distance of 15 cm. below the kidney. The 
^nal pedicle was normally located but the vessels were very small and atrophic. 
The wall of the renal artery was thickened. The left adrenal was normal. 

Convalescence was uneventful and the patient left the hospital on the tenth 
Postoperative day. She has been well and symptom-free since the operation. 

Pathological examination of the removed specimen showed it to consist of a 
j au ' s t‘ a Ped, shell-like formation, 8.5 cm. long and 5.4 cm. in width at the 
argest portion. Except for a number of fibrous attachments, it was smooth on 
e outer aspect and it displayed a homogeneous, pale gray color. On palpation, it 
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was firm and nonfluctuant and found to be a single cyst that contained a cloudy 
grayish yellow fluid, and was lined by slightly roughened, pale gray surfaces. The 
walls of this cystic formation ranged in thickness from 0.2 to 0.3 cm. and showed 
widespread, irregularly distributed areas of dense calcification. At the lower pole 
of theformationtherewasn 1.5 cm. broad band of fibrous tissuewhich, upondissec- 
tion, displayed the presence of a 1.2 cm. long and 0.3 cm. thick tubular tract with 
pinpoint lumen and calcified walls. It was suggestive of a rudimental and almost 
completed obliterated vascular channel, probably the renal artery. No ureter 
could be detected. A smaller, irregularly' rounded, ossified cystic mass was at¬ 
tached to this fibrous band. It measured 2.5 cm. across and both externally and 
on the cut section it showed a number of small lacunar spaces with a glistening 
lining and no solid or fluid content (fig. 2). 



Flea 2. Cross section of same kidney showing two adjacent cystic masses and intervening 
fibrous band including: rudimentary renal artery. 

The microscopic study of the larger cyst showed it to consist of fibrous con¬ 
nective tissue, poor in cells and in blood vessels. The former were mostly fibro¬ 
blasts and cells with characteristics of histiocytes. This connective tissue was 
sclerotic in places and showed patchy' calcification. Independently from the kmc 
salt deposits, spongy bone was noticeable in broad areas. It consisted of irregular 
plates and bars of various thickness which branched and united with each other. 
The spaces between the plates were filled with vascularized connective tissue and 
with myeloid tissue, well-difTcrentiated along all series (fig. 3, A). Numerous 
osteoeytes were imbedded in the interstitial bone substance and regularly' aligned 
osteoblasts were noticeable here and there at the edges of the bony plates. 
differentiated renal elements or structures that could be identified as embryonal 
renal elements could l>c seen in any- of the sections from the larger cystic mass- 
A few embryonal renal tubules were recognized, however, in the sections from the 


renal ossification 
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smaller cyst (fig. 3, B). These tubules were imbedded in a fibrous connective tis¬ 
sue, ossified and calcified in places and poor both in cells and in blood vessels. 
They were irregularly distributed, far apart from one another, some were small 
and some others dilated, so as to give rise to microscopic C 3 r sts. The lining epithe¬ 
lium was deeply stained and ranged in shape from low cuboidal in the small 
tubules to flattened in the larger ones. No glomeruli were seen. The vascular 
tract recognized grossly and thought to be the rudimentary renal artery displayed 
on the sections widespread calcification of the walls and concentric intimal 
proliferation, resulting in almost complete obliteration of the lumen. 

COMMENT 

The term “renal aplasia” is generally used to indicate an incompletely or de¬ 
fectively developed kidney without a functioning drainage system; the term 
“renal agenesis” to indicate the absence of any vestige of renal tissue (Nation). 10 
This being the situation, the presence of incomplete and defective renal structures 
in the formation under consideration ascribes our case to the category of the 
“aplastic kidneys.” This condition is said to result from failure of proper union 
between the ureteral bud and the metanepliros. The ureteral bud forms from the 
wolffian duct, near its cloacal end; soon afterward the major calyces are developed 
by slight cleavage of the dilated pelvic end of the ureter. Subsequently, several 
divisions occur until the entire collecting tubule system is formed. Each of these 
units is surrounded by a mass of nephrogenic tissue. The differentiation of this 
tissue into glomeruli and convoluted tubules occurs only after the collecting 
tubule system is formed. If the development of the Wolffian duct is impeded so 
that the ureter fails to develop, renal agenesis occurs. Another possibility is that 
the ureter is formed but fails to come in contact with the metanephron, or that 
either the ureter or the system of the collecting tubules or both do not develop 
properly or make proper connection with the nephrogenic tissue. In this case, 
tubular differentiation does not occur, the whole resulting in an aplastic kidnej'. 

The findings in our case well substantiate the possibility that the renal aplasia 
resulted from failure of the ureter to join the metanephron during embryonal 
development. The unusual feature of the case here presented, however, is the 
formation of living bone, provided with bone marrow, in this defectively devel¬ 
oped kidney. 

ddie influence under which ordinary connective tissue gives rise to bone in the 
embryo are little understood, although it is clear that previously undifferen¬ 
tiated connective tissue cells are capable of developing into bom' cells. It is also 
clear that once cells have exhibited osteogenic potencies, these potencies are 
readily evoked for an undetermined period after the cells have returned to an 
indifferent morphologic state. The formation of new bone from the fibrous 
periosteum and of cartilage from the pericondrum are instances of physiological 
metaplasia. The reverse transformation of osteoblasts to fibroblasts is illustrated 
by osteitis fibrosa and by a number of related pathological states characterized 
bv replacement of bone by fibrous tissue. In all these conditions, the fibrous tissue 

» Nation, E. F.: J. Urol., 61:570-5SG. 1044. 
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results from the transformation of bone cells into fibrocytes, which again become 
functioning osteoblasts when re-ossification of the fibrous tissue takes place. Tins 
justifies the generally accepted conclusion that skeletal fibroblasts, chondro- 
blasts, osteoblasts and osteoclasts must not be looked upon as distinct and im¬ 
mutable cell types but as interchangeable cellular elements. The formation of 
bone in our aplastic kidney is another example of the universal osteogenic 
potency of the fibroblast. 

Early students of metaplastic ossification expressed the view that prerequisite 
to the phenomenon is the proliferation of the fibroblast. So does \ irchow- 1 in his 
book on new growths where he describes formation of bone within the brain mat¬ 
ter in areas of fibroblastic cell proliferation resulting from ‘‘chronic encephalitis” 
and in the choroid membrane of the eye in cases of “chronic choroiditis.” Lime- 
salt precipitation has also been advocated as another predisposing factor (Litten, : 
Kossa,- Lubarsch 33 ), but against the assumption that calcification must neces¬ 
sarily precede ossification is the frequent demonstration of long standing lime salt 
deposits in organs and tissues, not accompanied by any formation of bone. On 
the other hand, it has been shown (Asami and Dock) 5 that ossification can occur 
independently from calcification and it is now well accepted that the property of 
calcifiability is conferred upon the transformed connective tissue by the osteo¬ 
blast itself. 

Pathologic calcification is generally considered to be either dystrophic or meta¬ 
static in nature. Metastatic calcification is associated with increased availability 
of calcium. Dystrophic calcification, by far the more frequent, may proceed with¬ 
out variation of the physiologic levels of any of the chemical constituent of the 
blood. .As Wells 33 has stated “any area of dead tissue that is not infected aud that 
is so large or so situated that it cannot be absorbed, will probably become in¬ 
filtrated with lime salts.” The enzymic degradation of tissues, with their content 
of nucleotides, phospholipids and phosphoric esters, results in a local excess of 
phosphate which may easily cause the calcium to precipitate from its physiologic 
le\els. Inasmuch as the chemical bulk of both calcium and bone deposits consists 
of the insoluble form of tricalcium phosphate it is apparent that the relation of 
calcium to phosphate is of prime importance to the occurrence of either calcifica¬ 
tion or ossification. 

The question was brought up by Phemister 15 as to whether there exists in the 
unnan tract a common factor which influences calcification, ossification and 
s one formation. Accepting the belief that both ossification and calcification 
general]} occur in tissues that have an excess of acid present, Strauss 6 attributed 
e ossification in fascial flaps used to reconstruct the ureter in dogs, to the direct 
ion of acid urine upon the fascia; but this assumption has been contradicted 
nv observations of others. 

As for the case here presented, it is certainly more than co-incidental that there 

r Kowi 0 't’ Tathologie des tumeurs (translated bv Aronsshon). Paris, 1S69 
» LuW’Jf, V ri Biglers Beitrage zur path, anat., 29:‘ 160-203, 1901. 

1001. " ’ -'Woeiten aus dem Path.—Anatomisehen Institut in Posen, Wiesbaden 

' WcllS ’ H - G ‘ : Comical Pathology, Philadelphia: W. B. Saunders Co., 1925, oth ed. 
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fo-cxistetl a number of conditions proven to be most efficient in the experimental 
production of renal ossification. We refer to the obliteration of renal blood flow 
of the classical experiment of Sacerdotti and Frattin, 3 spontaneous!}' realized in 
our own case by the occlusion of the renal artery; and to the ligature of the ureter 
in Ccccarelli 4 experiment realized in our own case by the defective and incomplete 
development of the ureter. Although no explanation can be offered on the inti¬ 
mate tissular changes and the metabolic disorders which resulted from the inter¬ 
ference both of normal blood flow and urinary output, it is assumed that both 
factors played an important role in creating the local conditions which made the 
formation of bone possible. 



Fi«. 4. M. F. Retrograde pyelogram from additional case showing calcified cystic shadows 
overlying left sacroiliac joint interpreted as calcification in a cystic, ectopic, aplastic kidney. 

SUMMARY 

The case is presented of an aplastic, nonfunctioning, cystic kidney obtained at 
operation from a 25 year old white woman. Living bone, provided with bone 
marrow was found in this defectively developed kidney which apparently resulted 
from failure of the ureter to join the metanephron during embryonal develop¬ 
ment. There co-existed a number of conditions proven to be most efficient in the 
experimental production of metaplastic bone formation in the kidney: oblitera¬ 
tion of renal blood flow, realized by the occlusion of the renal artery and impeded 
urinary output, brought about by the defective and incomplete development of 
the ureter. 
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The few similar cases in the literature and the factors underhung renal ossifica¬ 
tion are reviewed and analyzed. 


ADDENDUM 

Since our study was submitted for publication, a ease probably fitting in the 
same category of conditions presented by the ease above-described has come to 
the attention of one of us (Dr. Holtham), at the Glover Hospital, Xeedhnm, 
Hass. 

A 42 year old white woman complained of persistent pain in the right flank 
and right lower abdomen. On August 10, 1949 urological investigation showed 
the absence of the left ureteral orifice and of the ureteric ridge. The urinary find¬ 
ings were not significant. The right kidney and ureter were normal by retrograde 
pyelogram. There was no left renal shadow in the usual location. Two ring-shaped 
calcified areas were seen over the left sacroiliac joint and interpreted to be due 
either to calcification of a cystic left ovary or to a calcified fibroid. The possibility 
of an aplastic ectopic left kidney with calcification was entertained also. 

On March 26, 1952 the urological examination was repeated because of per¬ 
sistent symptoms. Since her previous examination a supracervical hysterectomy 
was performed; fibromyomas of the uterus and endometrial cysts of the left ovary 
were found. Exploration confirmed the absence of the left kidney from its nor¬ 
mal location. It is unfortunate that the presacral area was not explored by the 
surgeon. The urological findings were identical with the previous examination 
and the calcified shadows were still present. A photograph of the radiological 
findings (fig. 4) is introduced for comparison with those of the foregoing case. 
Although the exact pathological process is not known, the similarity of clinical 
and radiological findings indicate the possibility of an identity of situations. 
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UNILATERAL POLYCYSTIC KIDNEY IN A NEWBORN 

BJORN' LIH and ROBERT E. BAUD 

Among the great strides surgery lias taken in recent years is the comparative 
safety with which surgery in the newborn may be carried out. With adequate 
administration of the proper antibiotics, electrolytes, water and blood, the 
mortality is steadily lowered and probably should not be much higher than for 
adults with similar diseases. Since examination of the newborn is more and 
more being done by qualified physicians, more anomalies are being discovered 
earl}' and surgery is consequently being carried out at an earlier age with the 
attending greater chance for recovery. 

Our case report of an infant with polycystic kidney illustrates these points. 
While the majority of patients in which the condition is diagnosed are between 
the ages of 40 and GO, the disease has been described in fetuses and infants. 1 - 5 
Again, the majority of these present the disease in both kidneys, although reports 
of apparently unilateral disease have been published. 5 - 1 Whether follow-up over 
half a century, which probably is necessary, will find these patients with contra¬ 
lateral disease is for the future to decide. 

CASE REPORT 

D. II., a full term white male infant weighing 3100 gm., was born of a 43 year 
old mother, gravida 3, para 2, on January 12, 1950 following a normal preg¬ 
nancy. Postnatal examination by one of us, R. E. W., was apparently negative. 
Routine nursery procedure was instituted including breast feeding. On January 
IS the infant was again examined for discharge, at which time there was observed 
to be a visible, irregular protrusion of the abdomen. Palpation revealed a large 
irregular shaped mass in the right flank extending from the costal margin to the 
right iliac fossa. This was explained to the parents and the infant sent home for 
one week in an attempt to regain birth weight and to clear up a newborn skin 
rash. 

On January 24 D. H. was re-admitted for diagnostic work-up. At this time it 
was noted that he had lost 4 ounces and it was thus deemed advisable to dis¬ 
continue breast feeding and institute an evaporated milk formula. 

Physical examination revealed no change from the last examination. 


Laboratory findings were as follows: 

Vine: 1-26-50 

1-29-50 

Specific gravity 

Q.N’.S. 

1.003 

Reaction 

Acid 

Alkaline 

Albumin 

Ft. trace 

0 

Sugar 

0 

0 

White blood cells 

1-3 

rare 

Red blood cells 

occ. 

0 

Epithelium 

few 

occ. 


1 Rolnick, II. C\: The Practice of Urology. Philadelphia: J. B. Lippincott Co. 
5 Goodyear, V . E. and Beard, D. E.: Am. J. Dis. Children, 76: 203, 19tS. 

1 O’Donnell, I,. D. and Presti, J. C.: J. Urol., 62 : 051, 1949. 
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On January 24 a subcutaneous pye g J? tissue-mass filling the right 
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The shadow is continuous with that o 
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toward the midline. There is considerable distortion of the bladder. The anDcar- 
ance is that of a primary kidney tumor on the right side.” 

Operation was delayed because of diarrhea and temperature which subsided 
on conservative treatment. 

On February 2, when the infant was 18 days old, laparotomy was performed 
by one of us, B. L. The operative note follows: “The right kidney was completely 
replaced by a polycystic mass containing cysts measuring up to 4 cm. in diam¬ 
eter. Over all, the mass was 12 by 8 by 8 cm. in size. No normal kidney substanre 
could be identified. The left kidney was carefully palpated and no abnormalities 
could be noted. The remainder of the abdominal viscera, particularly the liver 
and pancreas, appeared to be normal to palpation and inspection.” 

Pathological report : “Gross specimen consists of a kidney measuring approx¬ 
imately S by 7 by 6 cm. (fig. 1). The entire specimen seems to be composed of 
cystic masses varying in size from approximately 1 cm. up to 4 cm. in diameter. 
All of these appear greyish-white in color and are fibrous and contain clear fluid. 
The inner surfaces of all, as far as can be determined, are smooth and glistening. 
On multiple section through this cystic structure, there is no discernible renal 
tissue found. Representative sections are taken and the remainder of the speci¬ 
men saved.” 

“Histology: Sections show chiefly cystic structures in a fibrous-like stroma. 
There are some cysts lined by cuboidal and columnar epithelium, others lined by 
pseudo-stratified, transitional-like epithelium. In a few small areas, there are 
abortive, glomerular structures, sometimes surrounded by varying number of 
small tubules. There are some focal areas of lymphocytic cell infiltration. Diag¬ 
nosis: Polycystic kidney.” 

The patient was discharged on February 10 following a relatively uneventful 
postoperative course, at which time he was eating well and gaining weight. The 
patient has received regular checkups since discharge and has continued to do 
well. At 5 months of age he weighed 7430 gm., a gain of 4330 gm. 

SUMMARY 

A case of apparently unilateral polycystic disease of the kidney occurring in a 
newborn is presented. An effort will be made to follow this patient for life. Hie 
importance of thorough examination of the newborn and the safety of surgery 
in infants is stressed. 

Richland, Wash. 
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CONGENITAL SOLITARY KIDNEY 

VINCENT J. LONGO 
Fellow in Urology, Mayo Foundation 
AND 

GERSHOM J. THOMPSON 
Section on Urology, Mayo Clinic. Rochester, Minn. 

Because of the intricate embryologic development of the urogenital apparatus, 
congenital anomalies occur in the kidney more frequently than in any other 
organ of the bod} 7- . These malformations do not, m themselx es, constitute a 
serious threat to life, but some patients who have such anomalies tolerate genito¬ 
urinary disease poorly. Renal anomalies are therefore, as a rule, important be¬ 
cause of the associated complicating conditions, the commonest of which are 
urinary infection and obstruction, and the formation of calculi. Gutierrez has 
stated that congenital renal anomalies are responsible for 40 per cent of all 
pathologic lesions involving the kidneys. This belief stems from the widespread 
use of excretory urography as a diagnostic aid since 1929. Although develop¬ 
mental errors of form, position and structure are more prone to cause disease 
than anomalies of number, renal agenesia remains one of the most interesting 
and diagnostically important of all urologic entities. 

Congenital solitary kidney was first described by Aristotle. A review of the 
world literature to 1932 by Collins disclosed only 581 cases of authenticated 
congenital solitary kidney. In the majority of these cases, the anomaly was 
discovered at necropsy. Since the number of clinically recognized and proved 
instances of this anomaly has increased tremendously, it is now possible to 
detect accurately the presence of a true single kidney from certain urographic 
and eystoscopic findings which will be discussed later. 

Congenital solitary kidney signifies a complete lack of development of the 
opposite organ. The single kidney is, therefore, derived from but one renal bud. 
A real understanding of the genesis of this condition justifies brief reference to 
certain pertinent embryologic facts. The ureteral bud, which sprouts from the 
dorsal side of the wolffian duct near the cloaca during the fourth week of fetal 
life, ordinarily invades the nephrogenic blastema, which gives rise to the formed 
kidney. Although the renal anlage may develop without the formation of a 
ureteral bud and Gee versa, a complete ureter usually is not found unless renal 
' est'gial tissue is present. 

Certainly, defective germ plasm may be loosely attributed to be of etiologic 
significance. One may accept genetic failure or regression of the ureteral bud as 
responsible for renal agenesia, but whether the developmental error should be 
assigned to the pronephros, mesonephros or metanephros is purely conjectural. 

Braaseh and Merricks reported 69 cases of congenital solitary kidney which 
were observed at the Mayo Clinic prior to 1937. In 27 of the 69 cases, the diagno¬ 
sis was verified at operation or necropsy 7 . In 1932, Collins reported 9 cases in 

'' llch a Lngnosis of this anomaly was made in the Section on Pathologic Ana¬ 
tomy of the clinic. 
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Unilateral renal agenesia is found in about 1 of every 1,000 cases in which 
necropsy is performed. In clinical practice, it is found in approximately 1 of 
every 1,500 cases. These figures suggest that surprisingly few persons who have 
a solitary kidney go through life without the anomaly becoming manifest. In 
many cases, however, the signs and symptoms which lead to the discover}' of the 
solitary kidney are not related to the urinary system at all. The anomaly does 
not have a tendenc}' to occur more frequently on either side. If one considers 
the over-all incidence, the anomaly does not have a tendency to occur more 
frequently in either sex. In clinical practice, however, it has been found more 
frequently in females than in males. This apparent difference in the incidence 
in the two sexes probably is attributable to the fact that a solitary kidney is 
associated with complications and other anomalies more frequently in cases in 
which the patients are females. As a result of the complications and associated 
anomalies, the patients seek medical consultation, which results in the discovery 
of the solitary kidney. In about two thirds of the cases, the anomaly is discovered 
when the patients are between 35 and 45 years of age. 

Dees reported that pyelography disclosed a congenital anomaly of the upper 
part of the urinary tract in 135 (9.6 per cent) of 1,410 cases in which this diagnos¬ 
tic procedure was employed. The anomalies that were encountered most fre¬ 
quently were duplication of the reual pelvis or ureter, and renal fusion (including 
horseshoe kidney), hypoplasia and ectopia. Of greater urologic importance, how¬ 
ever, is the fact that from 50 to 80 per cent of all maldeveloped kidneys are 
complicated by infection, obstruction or calculi. In 23 (33.3 per cent) of the G9 
eases reported by Braasch and Mcrricks, active pyelonephritis either was present 
when the patients were examined at the clinic, or it had been present previously. 
An associated anomaly of the kidney was present in 7 (10.1 per cent) of the cases, 
and usually was characterized by renal ectopia or failure of rotation of the 
kidney. Hydronephrosis was present in G cases (8.6 per cent), and calculi were 
present in the renal pelvis or ureter in G cases (8.6 per cent). Nephritis and renal 
tulrerculosis occur more frequently in patients who have a congenital solitary 
kidney than they do in normal persons. 

It is well established that genital anomalies are associated more frequently 
with a congenital solitary kidney than they are with any other type of renal 
malformation. This is particularly true in cases in which the patients are females. 
According to Fortune, anomalies of the genital tract were present in 12S (09.9 
per cent) of 1S3 cases of congenital solitary kidney in which the patients were 
females whereas such anomalies were present in only 42 (21.2 per cent) of 19S 
cases in which the patients were males. The probable explanation for the higher 
incidence of associated genital anomalies in females is the later embrvologic 
development of the mfillerian ducts as compared with that of the wolffian duct 
in males. In females, the most common genital anomalies associated with a 
congenital solitary kidney are true unicomunte uterus, unicomunle or bicornu- 
ate uterus with a rudimentary horn, and absence or hypoplasia of the vagina 
or double vagina. In males, the seminal vesicles, prostate gland or epididymis 
may l>e rudimentary, atrophic or absent. Associated anomalies of the testis 
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supposedly are rare. Iu both sexes, the associated genital anomalies almost al¬ 
ways are found on the side on which the kidney is absent. 

In cases of congenital solitary kidney, the chief signs and symptoms referable 
to the urinary tract usually are urinary frequencjy pyuria, hematuria and pain 
in the loin, which are the signs and symptoms of the particular complication that 
is present . In rare cases, a patient may seek medical advice because of a symptom- 
less mass in the flank, which represents the solitary kidney. Smith and Orkin 
have emphasized the frequencj r with which gastro-intestinal symptoms are 
associated with congenital anomalies of the kidney, and they have used the teim 
“renal digestive reflex” to designate these symptoms. In 46 (66.6 per cent) of 
the 69 cases previously reported from the clinic, physical examination did not 
disclose any abnormality. The solitary kidney was palpable in 17 (24.6 per cent) 
of the 69 cases. 

Table 1 . Urographic findings suggestive of a congenital solitary kidney 

1. Absence of renal outline and contrast medium on one side 

2. Enlarged renal shadow on the opposite side 

3. Asymmetry of the outlines of the psoas muscles 

4. Renal pelvis of moderate size, which does not parallel the degree of paren¬ 

chymal hypertrophy 

5. Ectopy or malrotation of the single kidney in 5 to 10 per cent of cases 


Table 2. Characteristic cysloscopic findings in cases of congenital solitary kidney 

1. Absence of ureteral orifice on one side and absence of ureteral excretion of 

indigo carmine on anomalous side* 

2. Absence or deformity of the corresponding half of the interureteral ridge or 

of the trigone 

* Although both ureteral orifices may appear normal in a few cases, one of them will 
end in a rudimentary or atretic ureter. 

The urographic findings which are suggestive of a congenital solitary kidney 
are listed in table 1. The cystoscopic findings which confirm the diagnosis are 
isted in table 2 . 


MATERIAL 

This report is based on a study of 94 cases of congenital solitary kidney which 
were observed at the Mayo Clinic in a period of 12 years, namely, from January 
1, 1938, to December 31, 1949, inclusive. In 5 of the 94 cases, the diagnosis of a 
congenital solitary kidney was confirmed by operation. In this study, special 
consideration was given to the clinical, urographic and cystoscopic findings which 
mat be of value in the diagnosis of this anomaly. 

RESULTS OF STUDY 

4 he distribution of the patients according to sex did not parallel that reported 
■r ran ' tcrature ’ for P er cent) of the 94 patients were males and only 

1 3 per cent ) "' ere females. The ages of the patients ranged from 6 to 70 
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years, and the average age was 37 years. The left kidnej' was absent in 51 cases 
(54.2 per cent), and the right kidney was absent in 43 cases (45.7 per cent). 

The chief signs and symptoms and the associated pathologic conditions which 
prompted the patients to seek medical advice are listed in table 3. In 11 of the 
04 cases, the patients did not have any signs or symptoms which were attributable 
to the congenital solitary kidnej r . In 10 of the 12 cases in which the patients 
sought medical advice because of the presence of an associated genital anomaly, 
the patients were females; in the two remaining cases, the patients were males. 
Hematuria was present in 9 cases. The hematuria was of the essential type in 

2 of the 9 cases. It was caused by cystitis in 3 cases and by urinary calculi in 

3 cases. In the remaining case, the cause of the hematuria was not determined. 
At the time of the initial physical examination at the clinic, the solitary kidney 

was palpable in only 8 cases. The incidence of hypertension was not significantly 
higher than it would be in a group of persons of comparable age. In 16 of the 


Tadle 3. Chief signs and associated pathologic conditions which caused patients to sect: 


medical advice 


SIGNS AND SYMPTOMS. AND ASSOCIATED PATHOLOGIC CONDITIONS 

CASES 

Pain (usually situated on the side of the solitary kidney). 

23 

Associated genital anomaly . . 

12 

Dysuria; urinary frequency and burning.. . .... 

10 

Hematuria . 

9 

Recurrent pyelonephritis . 

4 

Painless mass in flank . 

4 

Hypertension ... 

5 

Disturbances of urinarv control . 

4 

Pyuria ... 

2 

Albuminuria . 

3 

Miscellaneous conditions 

7 

Total . 

S3* 


* In 11 of the 94 cases, the patients did not have any signs or symptoms attributable to 
the solitary kidney. 


94 eases, the values for the blood pressure were higher than 150 mm. of mercury 
systolic and 90 mm. diastolic, but only 8 of the 16 patients were less than 50 
years of age. 

Associated congenital anomalies were present in 37 (39.3 per cent) of the 94 
cases. The incidence of these anomalies according to the sex of the patients did 
not parallel that reported in the literature, for 20 (54.1 per cent) of the 27 pa¬ 
tients were females and seventeen (45.9 per cent) were males. The associated 
anomalies which occurred in the 17 males are listed in table 4, while those which 
occurred in the 20 females are listed in table 5. Furthermore, the incidence of 
associated genital anomalies was only slightly higher (43.2 per cent) in females 
than it was in males (21 per cent). With the exception of bilateral or midlinc 
defects, the associated congenital anomaly was situated on the side on which 
the kidney was absent in all but 2 cases. Contrary to most reports, anomalies 
of the testis were observed rather frequently. 
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The most co mm on complication encountered in this series of 94 cases was 
urolithiasis, which occurred in 12 cases (12.7 per cent). In 10 (10.6 per cent) of 
the cases, excretory urography disclosed changes which were suggestive of chrome 
pyelonephritis. Hydronephrosis was present in S cases, and glomerulonephritis 
was present in 4 cases. 

Excretory urography was performed hi all of the 94 cases. This diagnostic 
procedure disclosed malrotation of the solitary kidney in 11 cases (11.7 per cent) 

Table 4. Associated conpenffa! anomalies i n 17 cases in ir hick (he patients were males 

ASSOCIATED ANOMALY CASES 


Atrophy of testis. 

Hypospadias. 

Deformity of spinal column. 
Atrophy of 1 lobe of prostate 

Cryptorchidism. 

Absence of vas deferens. 


Imperforate anus. 1 

Urethral diverticulum. 1 

Perineal fistula... . ■ 1 


Total. 21* 


* More than one associated anomaly mas present in some of the 17 cases. 

Table 5. Associated congenital anomalies in 20 cases in which the patients were females 


ASSOCIATED AXOTIA1Y CASES 


Absence of vagina. 

Bicornuate uterus with rudimentary horn 


Absence of uterus. 3 

Deformity of spinal column. 3 

Atrophy of fallopian tube and ovary. 2 

Atrophy of breast.. 2 

Dextrocardia. o 

Double vagina.. j 

Imperforate anus. 1 

Rectovaginal fistula. 1 


Total. 2 Q* 

More than one associated anomaly was present in some of the 20 cases. 

aud a significant degree of ureterectnsis in 7 cases (7.4 per cent). The solitary 
kidney was ectopic in 5 cases, while slight but definite ptosis was present in 4 
cases. 

An effort was made to find some other feature which might be of value in the 
urographic diagnosis of congenital solitary kidney. In 69 of the 94 cases, the 
urograms were of sufficient clarity to warrant careful scrutiny. In general, 
examination of these urograms confirmed Braasch’s contention regarding the 
discrepancy in the relative hypertrophy of the renal pelvis and parenchyma. In 
moM of the cases in which the shadows of both psoas muscles were at all'demon- 
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strable, the outlines of the muscles were approximately equal in size and de¬ 
lineation. However, in S of the G9 cases, the outline of the psoas muscle was 
obscured on the side on which the kidney was absent, while a sharp configuration 
of the muscle persisted on the side of the solitary kidney. 

Cystoscopy was performed in 75 of the 94 cases. This diagnostic procedure 
disclosed absence of one ureteral orifice and the corresponding half of the inter- 
ureteral ridge or trigone in 37 cases (49.3 per cent). In a t.Jiird of the cases, one 
ureteral meatus was absent but the interureternl ridge and trigone appeared to 
be normal. In 13 of the 75 cases in which cystoscopy was performed, both of 
the ureteral orifices were visible, but an attempt to perform ureteral catheteriza¬ 
tion or retrograde pyelography disclosed a blind ureteral lumen at or near the 
ureterovesical juncture on one side. The single ureteral orifice was ectopic in 4 
cases. In 15 cases, cystoscopy disclosed evidence of cystitis or urethritis. In 2 
cases, this diagnostic procedure disclosed hypertrophy of the vesical neck, which 
was relieved by transurethral resection. A vesical diverticulum was present 
in 2 cases, a ureterocele, in 2 cases, a small polypoid tumor of the bladder, in 
one case, and a urethral diverticulum, in one case. In the case in which cystos¬ 
copy disclosed the urethral diverticulum, the patient was a boy, aged G years. 
The polypoid tumor was treated by fulguration. 
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RETROPERITONEAL ENCYSTED HE MATO ALAS 

ROBERT LEAKE and T. BRENT WATMAN 

Retroperitoneal encysted hematomas occur as sequelae of traumatic and 
spontaneous retroperitoneal hemorrhages. The fate of a retroperitoneal hemor¬ 
rhage depends to a great extent on the amount of hemorrhage. Massive hemor¬ 
rhages are almost uniformly fatal while small hemorrhages tend toward resorp¬ 
tion and spontaneous cure. Between these extremes the fate of the resulting 
hematoma depends on a number of other factors. Blood-borne infection or ex¬ 
tension of infection from neighboring organs usually results in abscess formation. 
Organization of the hematoma leads to the formation of fibrous masses. De¬ 
generation of blood elements and liquefaction of retroperitoneal fat may stimulate 
the production of surrounding fibrous tissue and lead to encapsulation. Colston 
and Baker believe that extensive extravasations of blood and urine, too large to 
resolve, invariably become encysted. Cyst formation occurred in 6 of the 13 
cases they presented in a discussion of the late sequelae of renal trauma. In 1933, 
Polkey and Yynalek collected 178 cases of spontaneous perirenal hematoma from 
the literature. Six of these eases, 3 per cent, were described as “pararenal blood 
cysts” and were probably encysted retroperitoneal hematomas. 

The etiology of retroperitoneal hemorrhage excluding the traumatic cases 
covers a wide variety of causes. Polkey and Yynalek found underlying renal 
diseases such as tumors, infections, hydronephrosis, glomerulonephritis, poly¬ 
cystic disease, and lithiasis in the majority of their cases. Vascular disease in¬ 
cluding arteriosclerosis, aneurysms, and periarteritis nodosa were next most 
common. Diseases of the adrenals, blood dyscrasias, infections, and diseases of 
the retroperitoneal tissues were also found. In 14 per cent of the cases sponta¬ 
neous hemorrhages had occurred with no demonstrable cause. 

Retroperitoneal hemorrhage due to renal trauma is usually characterized by 
flank pain, spasm, tenderness, hematuria, and a mass which is either palpable or 
Visible on x-ray. The diagnosis is usually made without difficulty. Acute forms of 
spontaneous perirenal hematoma are characterized by the suddeu onset of severe 
abdominal pain most marked in the flank, signs of internal hemorrhage—pallor, 
prostration and shock, and the appearance of a retroperitoneal mass. The chronic 
forms due to slower bleeding or to repeated small hemorrhages are accompanied 
by milder symptoms. The pain is less severe arid often colicky. It may be entirely 
absent. Shock would not be expected, but anemia may be present. A sensation of 
weight or fullness may first attract the patient’s attention to a mass in his flank. 
An encapsulated retroperitoneal hematoma resulting from one of the above forms 
of bleeding may be suspected if the initial signs and symptoms of the hemorrhage 
>ave been present and have been correctly evaluated. If these symptoms go un¬ 
recognized or are so mild that they cannot be specifically identified, the diagnosis 
is almost impossible. The patient under the latter conditions presents the problem 
of an unexplained abdominal mass; Engel lias described the investigation of ab- 
< ominal masses from the urologists’s standpoint and has pointed out the almost 

69 



70 


ROBERT LEAKE AND T. BREXT DAYMAN 


constant finding of displacement of the ureters, renal pelves, or kidneys in sub¬ 
jects with extrarcnal retroperitoneal masses. The differential diagnosis at this 
point should include adrenal tumors, pancreatic tumors and cysts, retroperitoneal 
cysts, and the primary retroperitoneal tumors. The final diagnosis must usually be 
made by exploration and section of the tumor. 

CASE REPORTS 

Cose 1. H. W. L., a 45 white man (No. 124151) was admitted to the V. A. 
Hospital, Dayton, Ohio, July 18, 1949. Three weeks before admission he had a 
sudden onset of generalized abdominal pain while prying open a wooden crate. 
The pain was so severe that hypodermics were necessary for relief and the patient 
was hospitalized for observation. Cholecystograms, an upper gastro-intestinal 
series and a barium enema series were reported negative. The abdominal pain 
gradually subsided but a residual dull pain persisted in the left flank. An excre¬ 
tory urogram was made. The patient was told that he had a “dropped kidney” 
and he was referred to the Veterans Hospital for treatment. 

On admission the patient complained chiefly of epigastric fullness, bloating, 
and belching. His abdominal pain and flank pain had completely subsided. He 
had no urinary symptoms. His past history was essentially negative. Physical 
examination demonstrated mild left upper quadrant and left flank tenderness. 
There were no palpable masses. His temperature was 98.8F, pulse 96, respira¬ 
tion 20, blood pressure, 110/00, hemoglobin, 10.5 gm., red blood count 3.8 
million. White blood count, 13,750. Urinalj'sis, negative. Blood urea nitrogen, 
1G. Serology, negative. A plain x-ray film revealed a vague left upper quadrant 
mass containing several scattered calcifications (fig. 1, A). The left diaphragm 
was elevated (fig. 1, B). Retrograde pyelograms demonstrated a downward dis¬ 
placement of the left kidney (fig. 1, C). Perirenal air insufflation outlined the lower 
margin of a large globular mass superior to the left kidney (fig. 1, D). An upper 
gastro-intestinal series showed anterior and medial displacement of the stomach 
(fig. 1, K and F). In summary x-ray studies demonstrated a large retroperitoneal 
mass above the left kidney. There were no clinical signs or symptoms of adrenal 
insufficiency or hyperactivity. There had been no fluctuations of the patient s 
blood pressure. A preoperative diagnosis of primary retroperitoneal tumor vas 
made. 

An exploratory laparotomy through a thoraco-abdominal incision was done 
August 25, 1949. The abdominal portion of the incision was made first. A large 
tense, cystic tumor could be palpated extending up under the diaphragm. The 
incision was extended around through the eighth interspace and the diaphragm 
was divided in the direction of the incision. The cyst was easily exposed by this 
incision and found to be freely movable. It was entirely separate from the tail 
of the pancreas, the spleen, and the kidney. The cyst seemed to arise from the 
left adrenal gland which was incorporated into its posterior capsule. No major 
blood supply was encountered in the excision of the mass. The postoperative 
course was satisfactory, and he was discharged on his fourteenth postoperative 
day. lie has been well since discharge. Follow-up pyelograms showed the kidney 
in normal position. 
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The specimen was a largo oystio mass measuring IS by 11 bv 11 aim 'I'ho cap¬ 
sule was tense, dark ml, and shiny. At the lower pole showing through the mass 
were scattered remnants of adrenal tissue, liongitudinal sections through the o\st 
showed its contents to be tluid and clotted blood. Microscopic sections demon¬ 
strated a thin fibrous capsule with no lining membrane. There were no evidences 
of emhryologic rests in any of the sections. There was a thin rim of compressed 
adrenal tissue present. There was a mild lymphocytic infiltration of the adrenal. 
Pathologic diagnosis was retroperitoneal encysted hematoma. The original cause 
of bleeding could not be determined. It was postulated that the hemorrhage had 
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mne from v\ w adrenal or from its blood supply. The lymphocytic infiltration of 
u milenal was not felt to he significant. 

!!Vl ' mlu " '''• Sill ' rs (>aw )- a 12 white housewife (No. 500287) 
VV U ' C ins,ianl{ - Holmes Hospital, (Cincinnati, Ohio, March It). 1050. One 
' ‘ ^ Moreadmission the patient had a sudden onset of nausea and vomiting. 

munpy U ' rt nhll<)mi " al l ,ahl ' vl >ich Pasted. Anorexia, 
inl ,2; h] " AUn * wm ’ P'ominent symptoms. Similar episodes had occurred 

0 n C h'f 11 r U ' h,,f<W , mlmksion - A ‘ ,| “ ,1 » , ' , .vsUM-lomy had been done 
months before ndnussum without relief. Two days prior to admission she 
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vomited about a cupful of bright red blood. The next day she passed a dark bloody 
soft-formed stool. 

On physical examination the liver was found to be palpable 3 finger breadtlis 
below the right costal margin. The liver edge was soft, smooth, and nontender. 
There was a large palpable pulsating mass to the left of the umbilicus extending 
up under the left costal margin. There was a thrill palpable over the mass and a 
bruit could be heard on auscultation. The remainder of the examination was es¬ 
sentially negative. Her temperature was 9S.8F, pulse 92, respirations 22, blood 
pressure 110/70. Urinalysis, negative. Red blood count, 3.35 million. White blood 
count, 14,850. Hemoglobin, 9.5 minutes. Thymol turbidity, 4.2 u. Seram bili¬ 
rubin, 0.05 mg. promptand 1.0 mg. total. Cephalin flocculation, 1 plusin4S hours. 
Bromsulphalein test, 4 per cent dye retained in 45 minutes. Chest x-ray, 
upper gastro-intestinal series, and barium enema were all negative although 
lateral films were not made. A flat film of the abdomen demonstrated multiple 
small calcific deposits in the upper abdomen at the level of L2 (fig. 2, A). On a 



Fig. 2 


lateral film the}’ could be seen anterior to the region of the pancreas. An excretory 
urogram revealed a mass above the left kidney with distortion and flattening of 
the superior major calyx (fig. 2, B). 

A preoperative diagnosis of retroperitoneal tumor was made. It was believed 
that the tumor was either arising from or invading the superior pole of the left 
kidney. The patient was explored through a thoraco-abdominal incision because 
of the size and position of the mass. At operation it was apparent that the mass 
could not have been dealt with through a conventional lumbar or abdominal 
incision. The mass was found to involve the superior pole of the kidney, the tail 
of the pancreas, and the spleen. A portion of it was adherent to the diaphragm. 
The kidney, spleen, and the tail of the pancreas were excised with the mass. 
Pathologic sections demonstrated a cystic mass 14 by II cm. in diameter. Fhc 
wall of the cyst was formed of dense fibrous tissue which blended with the superior 
pole of the kidney. There was no lining membrane to the cyst. It was filled with 
hemorrhagic and necrotic debris. The spleen showed several fibrotic and inactive 
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tubercules. A biopsy of the liver was normal. The pathologists’ impression was 
organizing encysted perirenal hematoma, possibly resulting from a “burned-out” 
renal carbuncle. 


DISCUSSION 

Two cases of retroperitoneal encysted hematoma have been presented. The 
first case had a sudden onset of severe abdominal pain which gradually subsided 
over a period of several days. This probably represented a single episode of hemor¬ 
rhage. His late symptoms of epigastric fullness, bloating, and belching must have 
been due to the pressure of the hematoma on the stomach. The course in this case 
is not complicated by any extraneous symptoms. The findings seem to indicate 
that the single hemorrhage took place and was followed by encapsulation of the 
hematoma in the relatively brief period of 8 weeks. Xo definite cause of bleeding 
could be determined in this case. The second patient’s history includes repeated 
episodes of abdominal pain, nausea, belching, etc. Apparently she had had inter¬ 
mittent hemorrhages for a year. The bleeding probably came from the upper pole 
of the kidney and was probably due to pre-existing renal disease. Both cases were 
mistaken for primary retroperitoneal tumors. The final pathologic diagnoses 
were completely unexpected. 

726 Carew Tower, Cincinnati 2, 0. 
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PALINDROMIC UNILATERAL RENAL PURPURA: AN EXPLANATION 
FOR RENAL HEMATURIA OF OBSCURE ORIGIN 

EARL F. NATION, E. M. BUTT, BEN D. MASSEY and CHARLES A. GALLUP 

From Si. Luke Hospital, Pasadena and The Los Angeles County Hospital and University of 
Southern California, School of Medicine, Los Angeles, Calif. 

Hematuria is one of the commonest symptoms of serious urinary tract disease, 
and is very perplexing when its source and cause are not readily apparent. Urolo¬ 
gists are confronted with many such cases. We have performed nephrectomy on G 
patients in whom the cause of bleeding remained obscure even after inspection 
of the kidney. Following review of the pathological material in these cases it 
became apparent that certain findings were common to all of them. The histo¬ 
logical findings in these kidneys suggested the possibility of an allergic basis for 
this condition, which is undoubtedly the same entity as many of the cases re¬ 
ported in the literature as “chronic hemorrhagic papillitis.” It also became ap¬ 
parent that, this is a disease of the entire kidney and not one confined to the 
papillae. Dr. E. M. Butt, the pathologist, suggested that this condition be called 
palindromic unilateral renal purpura, better to suggest its principal characteris¬ 
tics. 

We null report 6 cases and review the pathology and possible etiology of this 
condition which may cause prolonged, severe hematuria sufficient to endanger 
life and require neplirectomv. The study of the pathology of the condition is 
being continued and will be reported elsewhere in greater detail. 

CASE REPORTS 

Case 1. (St. Luke Hospital, Number F 486) M. M., a 35 year old nun, had 
had recurrent gross hematuria for 5 years prior to nephrectomy in 1943. She 
had been studied cvstoscopically many times and was always found to be bleed¬ 
ing from the left kidney. Her bleeding was so severe that many transfusions had 
been necessary during this period of time. All ordinary' forms of treatment in¬ 
cluding repeated pelvic lavage with silver nitrate had been tried and had been 
only temporarily beneficial. This patient had an associated extreme degree of 
nervous and emotional instability resulting in severe muscle spasms and in¬ 
tention tremor which incapacitated her and kept her bedfast. Her urine was 
negative except for the presence of 3 plus albumin and gross blood. No infection 
ever was demonstrated. Between episodes of bleeding it was entirely’ normal. I he 
blood count disclosed a severe secondary' anemia and a white blood cell count of 
7,250 with 67 per cent neutrophils, 27 per cent lymphocytes, 1 per cent baso¬ 
phils. 3 per cent monocytes, and 2 per cent eosinophils. Other blood studies di¬ 
rected at determining the cause for bleeding had always failed to disclose any 
cause. Numerous pyelograms during the 5-year period of observation failed to 
show any abnormalities or changes. In March 1943, the left kidney was removed 
although the external appearance was normal. 

The patient moved to another community a few months later and has not been 
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examined since. However, she reports by correspondence that she thinks the 
urine has contained blood on two occasions since the nephrectomy. Her cath- 
eterized urine is reported as being normal now, except for 8 to 10 red blood cells 
per high power field and nonhemolytic streptococci and E. coli. Because of her 
nervous trouble she sometimes has to be eatheterized and this probably accounts 
for her present infection and two attacks of hematuria. The pathology report 
on the kidney removed follows: “The specimen is a kidney which appears normal 
externally and on cut section except for irregular patches of submucosal hemor¬ 
rhage.” 

The histology of all cases will follow the last case report. 

Case 2. (Los Angeles County General Hospital P.F. 130-512.) Y. H., a 45 year 
old housewife, entered the hospital in December 1938, complaining of hematuria 
of 2 to 3 weeks’ duration. In 1929 she was given a course of treatment for syphilis. 
Cystoscopy several times during this admission revealed a bloody jet from the 
left ureteral orifice. The renal function bilaterally was normal and the pyelo- 
grams were within normal limits. The urine on admission showed an occasional 
pus cell and on some occasions a few gram negative bacilli were noted. No tuber¬ 
cle bacilli were found. The red blood cell count was 4,760,000 and the hemo¬ 
globin 14 gm. The white blood count was 10,600. No differential count was done. 
The platelet count was 251,000. The bleeding time was 4 minutes and the clotting 
time 9 minutes. The blood calcium was 9 mg. The blood pressure was 110/70. 

The patient continued to bleed intermit tenth' until 1943 and repeated cysto- 
scopic examinations disclosed it always to he from the left kidney. The pyelo- 
grams were repeatedly interpreted as being normal. Pelvic lavage on several oc¬ 
casions with 1 to 3 per cent silver nitrate solution failed to make any change. 
Treatment with sulfonamides and vitamins failed to cause improvement. 

On October IS, 1943, a left nephro-ureterectomy was performed. No gross ab¬ 
normalities were noted. 

The patient has been followed since 1943 and has had no recurrent hematuria. 
The urine has remained normal. A cystoscopic examination September 8, 1949 
railed to reveal evidence of disease. The only differential blood count ever per¬ 
formed on this patient was done in 1946 and disclosed no eosinophils. 

The pathology report was as follows: “The specimen is a kidney measuring 
10.4 by 4.8 bv 3.2 cm. with ureter attached. The capsule strips with relative 
ease. The cortex and medulla appear grossly normal. The cortex measures 5 to 
1 mm - thickness. One 5 mm. cyst is present in the cortex. Irregular areas of 
submucosal hemorrhage are present in the pelvis.” 

Case 3. (St. Luke Hospital, Number L 3439.) Airs. B. T., tbe 42 year old wife 
o a pin sieian, was first seen in July 1948, complaining of sudden onset of left 
ank pain, followed by gross hematuria. She was tender in the left costovertebral 
ang e and across the entire lower abdomen. There was induration bv pelvic ex¬ 
amination in the left adnexal region. The blood pressure was 122 mm.' of mercury 
sj stohe and S4 diastolic. A cystoscopic e xami nation revealed a left ureteral orifice 
"inch was swollen and hemorrhagic and from which there was a bloody jet. A 
P.vclourcterogram disclosed slight left caliectasis and pvelectasis with marked 
irregularity of the lower ureter (fig. 1). It was thought that a calculus might have 
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been passed recently from the left kidney. The blood count was as follows: Red 
blood count 3,920,000; hemoglobin 12.2 gm.; white blood count 5,650; neutro¬ 
phils 56 per cent; eosinophils 3 per cent; lymphocytes 30 per cent; and mono¬ 
cytes 11 per cent. The urine was as follows: pH 6.0, specific gravity 1.003, al¬ 
bumin 1 plus, sugar none, acetone none, and bile none. The microscopic examina¬ 
tion showed 3 to 4 leukocytes per high power field and a few squamous epithelial 
cells. There was a positive benzidine test for blood. No organisms were found 
on Gram’s stain. The Wassermann and Kahn tests were negative. The highest 
temperature was 99.6F. 



Fm. 1. Case 3. Left pyclo-urcterogrnms showing irregularity of ureter, particularly in 
lower third. This was only case with ureteral involvement and only one with pyelograplnc 
changes attributihle to disease. 

The patient remained well until June 1949, when left flank pain and hematuria 
recurred. The physical, cystoscopic, and x-ray findings were the same as at the 
time of the first attack. The blood count was as follows: Red blood cells, 4,330,000; 
hemoglobin 14.3 gm.; white blood cells 5,000; neutrophils 65 per cent; eosino¬ 
phils 4 per cent, lymphocytes 27 per cent; monocytes 4 per cent. The urine showed 
albumin 2 plus and was grossly bloody. No bacteria could be demonstrated m 
the urine. 

A left nephro-ureterectomy was performed June 30, 1949. The lower ureter 
was first explored. It was found to be thick, indurated, hemorrhagic and ede¬ 
matous in the lower third. The nature of this process was uncertain and left no 
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alternative to the operation performed. The subsequent course has been unevent- 
ful and the patient remains well. The pathology report was as follows: _ The 
specimen consists of a slightly enlarged kidney which measures 13 by 6.0 cm 
After stripping the capsule the surface of the kidney is very pale with occasional 
petechial hemorrhages present. Some of these are grouped to produce puiplish 
patches on the surface. The cut surface shows a pale cortex about 1 cm. m thick¬ 
ness with pale pyramids. The mucous membrane in the pelvis may be slightly 
thiekened. The ureter measures 27 cm. in length, is dilated and measures 20 mm. 
in circumference in the widest place. In the upper third of the ureter there are a 
number of small hemorrhages, but in the distal portion the mucosa is hemor- 



2. Case 3. A, kidney and ureter. Hemorrhagic necrosis in ureter and submucosal 
pelvic hemorrhages and cortical hemorrhage are noteworthy. B, close-up of ureter in same 
case, showing most involved area. 

rhagic throughout, and the wall appears to be somewhat thickened. It is difficult 
to say whether there is any ulceration or not, but apparently there is, since there 
are some string}' pieces of mucosa measuring about 4 cm. in length. In the thickest 
part the ureter measures 5 mm. in thickness (fig. 2). 

Case 4 . (St. Luke Hospital, Number M-1963). Mrs. G. M., a 49 year old office 
worker, was first seen in January' 1950, because of right flank pain of 4 days 
duration and gross hematuria of 3 days duration. No unusual physical findings 
^ere noted. The blood pressure was 12S mm. of mercury' systolic and 76 diastolic, 
ystoscopie examination disclosed a bloody efflmx from the right ureteral meatus. 
Retrograde pyelograms disclosed a normal left kidney and a moderately dilated 
n ght renal pelvis with incomplete filling of the upper calyx. A specimen was col- 
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lected from the right kidney for Papanicolaou stain. Cells were found in the sedi¬ 
ment which were thought to be malignant. The red blood count, was as follows: 
4,0S0,000; hemoglobin ll.G gm.; white blood count 4,600; neutrophils Go per 
cent; eosinophils 4 per cent; basophils 1 per cent, lymphocytes 24 per cent; mono¬ 
cytes G per cent. The platelets were normal and the smear appeared to be normal. 
The serology was negative. The urinalysis was as follows: pH 4.5; specific gravity 
1.015; albumin 3 plus; sugar none; acetone none; microscopic 4 plus red blood 
cells, occasional epithelial cells and white blood cells. The Gram’s stain disclosed 
no bacteria and the culture showed no growth. A guinea pig injected with urine 
subsequently disclosed no tuberculosis at autopsy. A blood transfusion was ad¬ 
ministered on January 22, 1950 and a mild urticaria resulted. This was treated 
with oral benadryl. Hematuria continued and a right nephrectomy was per¬ 
formed on January 27, 1950. The course was uneventful and the patient was dis¬ 
charged on the tenth postoperative day. 

She was readmitted 2 weeks after discharge complaining of weakness, night- 
sweats, and headache, beginning 1 week after going home. There was tenderness 
and a questionable small mass deep in the anterior part of the wound. A chest 
x-ray was normal and a plain x-ray of the abdomen disclosed nothing unusual. 
The temperature ran as high as 100F, and this continued for 5 days. The red 
blood count was 4,040,000 and the hemoglobin was 11.8 gm. The white blood 
count varied between 8,100 and 9,300 with G4 to 79 per cent neutrophils, of which 
no more than 9 per cent were stabs. The eosinophils were once 1 per cent and 
once 4 per cent. The platelet count was 130,000. The sedimentation rate on re- 
admission was 103 mm. in 1 hour and went up to 110 four daj’s later and down to 
94 mm. 10 days later. The clot retraction time was normal. There was no in¬ 
creased fragility of red blood cells. The Lee and White coagulation time was 
10 minutes (two tubes). The urine was normal repeatedly except for a faint 
trace of albumin on two occasions. Repeated blood cultures were sterile. Cu¬ 
riously, and without apparent explanation or other findings or anticoagulant 
therapy, the prothrombin time on February 31, 1950 was 18 per cent. This rose 
as follows: February 23, 49 per cent; February 25, G8 per cent; February 28, SO 
per cent; March 1, S5 per cent. 

The patient was treated with pyribenzamine and Chloromycetin and in the 
course of a week became symptom free and was discharged 10 days after ad¬ 
mission. The urine, blood count, prothrombin time and sedimentation rate re¬ 
mained normal G months later. 

The pathology report on the right kidney follows: “The specimen consists of a 
kidney measuring 11 by 0 by 5 cm. There is a small amount of hemorrhage just 
l>elow the true capsule which extends a short distance into the kidney substance. 
The pelvis is very slightly dilated and the mucosa is roughened, thickened, and 
covered with irregular areas of hemorrhage. The mucosa of the ureter appears 
to be within normal limits (fig. 3).” 

('nsc .7. (I.os Angeles County General Hospital P.F. 737-9G5.) A- R-. !1 
year old Caucasian laliorer, first entered the hospital January 5, 1941, because 
of hematuria of 5 weeks duration. Tiie urine was grossly bloody and was not 
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otherwise unusual. It contained no bacteria and a guinea pig injected with unne 
disclosed no tuberculosis. The uonprotein nitrogen was 25 mg. per cent. The red 
blood count was 4,500,000; the white blood count 7,600 with 65 per cent neu¬ 
trophils. The blood pressure was 120/54. Cystoscopic examination on sereial 
occasions disclosed the bleeding always to be from the right kidney. Typographi¬ 
cally the right kidney did not appear unusual. There was partial renal duplica¬ 
tion on the left side. Right nephrectomy was finally performed on March 25, 
1941 after repeated episodes of hemorrhage from this kidney. The patient re¬ 
mained well when last seen one month after operation. 

The description of the kidney was as follows: “The specimen consists of a 
kidney weighing 153 gm. and measuring 12.5 by 5.5 by 4 cm. The external sur¬ 



face is pale grayish-brown and smooth. The casule strips with relative ease and 
ls P normal thickness. The kidney shows a normal relationship between the 
cortex and medulla. The cortex measures from 0.7 to 1.2 cm. in thickness. The 
cut section reveals a surface which is quite greasy and there is apparently some 
fat in the kidney substance. The pelvis is moderately dilated and there are 
numerous submucosal hemorrhages. There is some thickening of the pelvis and 
t ie calyces reveal moderate dilation and likewise expose submucosal hemor- 
r w Ses. The ureter is of normal size and there are some yellowish nodules on the 
mucosa at the cortico-pelvic junction. These nodules measure from 1 to 3 mm 
m diameter.” 


Cose 6. (Los Angeles County General Hospital P.F. 837-772.) M. F., a 27 year 
0 aucasian housewife, first noted gross hematuria and entered the hospital 
111 ‘ pril three days after the onset, following attempted self-abortion. She 
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had a previous entry in 1943 for pre-eclamptic toxemia, when her urine disclosed 
4 plus albumin and 2 to 3 granular casts per high power field, but no red blood 
cells. Following this delivery she re-entered the hospital for a normal delivery in 
1947 at which time her urine disclosed 2 to 3 red blood cells per high power field. 

At the time of her first episode of bleeding in 1949 the source was found to be 
the right kidney and the pyelograms were not diagnostic of disease. The urine 
was normal otherwise, including culture, guinea pig inoculation and Papani¬ 
colaou stain. Hemoglobin was 10 gm. and the white blood count was S,S50. A 
differential count was not done. The clotting time was G minutes. The blood 
serology was negative. The blood pressure was systolic 114 and diastolic 70 mm. 
of mercury. 



Fic:. -t. Case G. Kidney removed. Arens of hemorrhage are labeled. 

There were four subsequent admissions for gross hematuria, culminating in 
right nephrectomy in September 1950. Each time the bleeding was from the right 
kidney and pyelograms were not abnormal. Several blood transfusions were neces¬ 
sary. Repeated guinea pig inoculations failed to disclose tuberculosis. On one 
occasion Aerobacter aerogenes was cultured from the urine. 

The description of the kidney was as follows: “The specimen is a kidney with 
faint fetal lobulations with (j cm. of ureter attached. It measures 12 by G.5 by 
3.5 cm. Multiple hemorrhagic areas are noted, particularly over the upper pole. 
Pctcchiac arc present in the lining of the pelvis and there are hemorrhagic streaks 
radiating through the medulla and cortex” (fig. 4). 


HISTOLOGY 

Since the histological findings of the G cases were similar except for quanti¬ 
tative variations, a single description is presented. All kidneys contained small 
interstitial scars infiltrated with lymphocytes, in some instances associated with 



PALIXDROIIIC UNILATERAL RENAL PURPURA 


bl 


eosinophils. Moderate numbers of the tubules of each kidney contained red blood 
cells. These hemorrhages -were more frequent in the narrow ascending portions 
of Henle’s loops and ducts of Bellini. 

A most interesting finding was the presence of hemosiderin in small amounts 
in the tubular epithelium of all cases. The vascular changes in the cortex were 
negligible and in no instances were the findings of periarteritis noted. The micro¬ 
scopical changes in the pelves were more pronounced. Epithelial hyperplasia or 
mucosal thickenings were noted in minor calyces and pelves. Numerous small 
areas of hemorrhage were found in the subepithelial tissues, in some instances 
elevating the mucosa. The supporting fibrous tissue was edematous and diffusely 



Fig. o. .1, photomicrograph X 100 of renal pelvis in case 3 showing thickening of mucosa 
and hemorrhage elevating pelvic mucosa. B, photomicrograph X 100 of pelvic mucosa in 
case 4 showing detachment of pelvic mucosa due to large hemorrhages. Note Sbrinous de¬ 
position below epithelium. 


but moderately infiltrated by lymphocytes and eosinophils. Cases 1, 4, 5 and 
0 had rather large numbers of eosinophils. In the remaining 2 cases eosinophils 
were difficult to find. The capillaries and small veins were dilated and in some 
instances scar tissue was noted in relation to the dilated veins. However, as in 
the cortex, the arterioles and small arteries were without change. The alterations 
in the ureter of case 3 were similar to the pelvic lesions. 

The histological lesions were in all instances quite tenuous, difficult to evaluate 
and without significance, combined or separately, hi suggesting a relationship 
to mown pathological entities. However, it must be apparent that the changes 
are of the total kidney and its contiguous structures, with the major findings 
in t ie pelvis. In no instances were hemangiomas found. Furthermore, a papil¬ 
litis was not evident. 












Fig. 0. A, photomicrograph of renal pelvis X 75 in ease 3. Note thickening of pelvic 
mucosa, edema of subepithclial tissues with infiltration of eosinophils and lymphocytes; 
dilation of capillary spaces and small hemorrhages. B, photomicrograph of renal pelvis 
X 75 in case 0 showing hemorrhage in suhcpithclinl tissues with elevation of mucosa. Edema 
and moderate infiltration of lymphocytes and eosinophils in wall of pelvis arc also seen. 



Fig. 7. Case fi. .!. photomicrograph X 75 of kidney showing hemorrhages in ducts of 
llellini. B. interstitial scarring with lymphocytic and eosinophilic infiltration and hemor¬ 
rhage in tulnilcs. 



pauntjromic unilateral rexal purpura 
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Additional studies are being made, since tbe histological pattern described 
was based on the study of a few sections from each kidney (figs. 5, 6, i and S). 

LITERATURE 

The literature of so-called essential hematuria deals principally with instances 
of renal varix and angioma. McKay, Baird, and Lynch in 1949 discovered IS 
eases in the literature diagnosed as renal varix and 54 cases diagnosed as angioma 
of the kidney. They reported in addition, 1 case of vascular irregularity of 
their own. 

In contrast, they noted specific mention of no more than fifteen instances of 
gross hematuria in which examination of the kidney was said to disclose hemor¬ 
rhagic and inflammatory changes in the papillae. Three of these cases in the 
literature were described in sufficient detail to be reasonably certain that they 



crv^ 1 ** Photomicrograph X 320 of kidney showing hemorrhage in glomerular 

-pace and proximal convoluted tubules. 

nere similar to one of the cases which they were reporting. Two of the three 
similar cases were reported in 1920 by Quinby and showed distinct evidence of 
inflammatory reaction and evidence of vascular injure'. The third was reported 
in 1924 by MacGowan. The pathological diagnosis in the latter was ‘‘chronic 
hemorrhagic papillitis.” 

That other instances of this condition have long been noted is apparent from 
I le / act thnt reference has often been made to such a pathological process, 
x*ginaing Mth Braasch's mention in 1914 of the fact that he had seen several 
cases in v, hjch nephrectomy had been done for intractable hematuria and the 

found to show chronic papillitis, some with and some without pus and 
colon bacilli in the urine. 

One of the striking features of the histological picture in our cases was the 
presence of numerous eosinophils. Of the cases noted in the literature only in the 
case o MacGowan diagnosed as chronic hemorrhagic papillitis and the second 
“c 0 . IcKay, Baird, and Lynch are eosinophils similarly described. 
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DISCUSSIOX 

Priestley and Wilbur, in discussing 100 cases of essential hematuria from the 
Mayo Clinic, from which ten surgical specimens were available for histological 
examination, reported that changes were found in all cases in the tips of the 
papillae, beneath the pelvic epithelium covering the papillae or in the angle 
formed by the papillae and the pelvis, or in the submucosa of the nearby pelvic 
tissue. The changes were variable in degree, extent, and type, but were grouped 
as vascular or hemorrhagic; acute, or clironic inflammatory changes; and fibrotic 
changes. In almost all, dilated venules and capillaries were present beneath the 
epithelium at or near the tip of one or more papillae. 

This is a succinct summary of the recognized pathological change of so-called 
essential hematuria. We believe, however, that some of the histological aspects 
of the lesion found in our cases are more common, and hence more important, 
than has been realized. These include the presence of eosinophil infiltration 
previously mentioned, particularly in the pelvic submucosa, as well as bleeding 
into glomerular spaces and tubules, pigmentation of tubular epithelium, sub¬ 
mucosal edema and lymphocyte infiltration, and cortical scarring, with eosino¬ 
phil infiltration of the scars in one case. 

It is possible that the vascular lesions, the inflammatory lesions, and the 
fibrotic changes described by Priestley and Wilbur are all part of the same 
pathological process. Perhaps the cellular infiltration so prominent in our cases 
was less pronounced or overlooked in many of the cases reported as resulting 
from vascular distention and disruption within the papillae. 

Quinby, in 1920, reported 2 cases of so-called essential hematuria, one of which 
primarily disclosed vascular changes and the other inflammatory reaction. Dr. 
E. W. Goodpasture was the pathologist who examined these specimens. The 
first was characterized primarily by vascular distention, rupture and hemor¬ 
rhage especially prominent in the tips of the pyramids. Dr. Goodpasture postu¬ 
lated that this might be due to mechanical rupture of blood vessels by distention 
or injury of thin walled vessels by circulating injurious agents. 

In the second case there was, in addition to hemorrhage, definite evidence of 
inflammatory reaction accompanying the vascular injury. No bacteria could he 
found in the tissue, however. The type of inflammatory reaction indicated to 
Dr. Goodpasture the presence of a local injurious agent in this case, although its 
nature was not apparent. 

In the case reported by Dr. MacGowan there was described marked round 
cell and eosinophil infiltration, in addition to new-formed connective tissue with 
replacement of tubules and a partially organized hemorrhagic nrea. 

Dr. Paul Kimmelstiel, the pathologist who examined the kidney, removed by 
McKay. Raird, and Lynch, described the microscopic sections as follows: “His¬ 
tologic sections through various portions of the kidney, particularly those in¬ 
cluding the grossly hemorrhagic papillae, show an extensive inflammatory m- 
infiltration in the medullary and peripelvic portion consisting of lymphocytes, 
eosinophils, and in some places numerous polymorphonuclear leukocytes. Also 
there is found granulation tissue which is moderately rich in capillaries. Other 
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foci of inflammatory infiltration with small round cells are found at the cortico- 
medullary junction and even in the cortex connected with occasional foci of 
scarring in the cortex. The inflammatory infiltration is found to be rather ex¬ 
tensive around the peripelvic veins and in one area the histologic findings are 
suggestive of a direct continuity between a moderate sized a ein and a markedly 
inflamed portion of the calyx. In this area is also found extensive necrosis of the 
peripelvic tissue with massive hemorrhage. In the immediate vicinity of one of 
these areas are found occasional multinucleated giant cells, apparently buddings 
of incompletely developed capillaries. Interpretation: Focal, partially necrotizing 
pyelonephritis in isolated calyces with massive hemorrhage.” 

McKay, Baird, and Lynch postulate that these lesions may be due to some 
organism which it was not possible to demonstrate because of ignorance of its 
nature. 

The lesions described in these kidneys leave little doubt that they were of the 
same nature as those noted in the cases which we have reported. 

If the cause, diagnostic criteria, and a course of treatment for this condition 
could be evolved it might be possible to clarify the diagnosis in many cases of 
obscure hematuria and to obviate nephrectomy in many of those not due to 
neoplasm. 

The hemorrhage in these cases characterized histologically by a predominance 
of dilated venules and capillaries has been said (Bobbitt, et al.) to be due to 
congenital weakness of the thin walled vessels. Randall, Spitzer and others have 
explained the dilation and hemorrhage on the basis of renal congestion. Payne 
and MacXider suggest that this congestion results from corticomedullary scarring 
resulting from previous infection. 

^ an der Zwaag demonstrated by elnstin staining of a kidney removed from a 
patient with essential hematuria that the elastin material of several small veins 
had crumbled, whereupon a rent in the vascular wall had occurred. Mingazzini, 
expanding the theories of Allemann, Fuchs and Hunner, believes that these 
vascular rents result from spasm of the urinary passages, either primary or 
secondary to localized infection, with resultant distention and rupture of the 
fragile veins. 

Borsotti explained a case of essential hematuria observed by him as resulting 
from a vasomotor disturbance involving the capillaries, particularly of the 
glomerular rete, resulting in spasm. This he believed to be caused by changes in 

the tissue metabolism resulting from alterations in the hormonal content of the 
blood. 


IVhile the mechanism of hemorrhage from some of these kidneys may be 
Partially explained by the foregoing postulates, the etiological explanation is 
inadequate unless it may indeed be some undiscovered infection. 

The term “palindromic unilateral renal purpura” was suggested by Dr. E. M. 
ntt for the condition which we have described. The palindromic, or recurrent 
nature of the condition is apparent from the clinical histories. The purpuric 
nature of the lesion is denoted by hemorrhage due to vascular changes char- 
ac enzed by reversible alterations of as yet unknown character in the walls of the 
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smaller vascular radicles which make possible the escape of whole blood from the 
vascular bed. The hypothesis that this condition is of an allergic nature is based 
on the histology, the clinical course and the lack of a better etiological concept. 
Sir William Osier, in 1914, stated that “perhaps the anaphylactic key will unlock 
the mysteries of the purpuras.” (Madison). It certainly seems to be the most 
likely' explanation for the purpura described here. 

The eosinophil has been shown to play an active part in allergy, and, indeed, 
to be the probable vehicle for the histamine which produces the allergic response 
(Dalton). The eosinophil infiltration was a prominent part of the picture in our 
cases. 

Another interesting finding in some of our cases was the presence of hemor¬ 
rhage into the tubules and glomerular spaces. The cause and significance of these 
findings are not clear. In the past it has led to a diagnosis of glomerulonephritis 
in some cases. The uniform presence of tubular pigmentation was another in¬ 
teresting finding. 

The pathogenesis of the condition which we have described is intriguing but 
obscure. The prolonged course and unilateral extent of the lesion can not he 
explained. The production by Cavelti and Cavelti of classical glomerulonephritis 
in animals by the injection of a mixture of killed streptococci and ground kidney 
extract of the same species, a definite allergic reaction, suggests a possible 
etiological explanation. The fact that one kidney could be spared this glomerulo¬ 
nephritis by clamping the artery fot 10 minutes after the injection was made 
may also be of some significance with respect to the unilateral nature of renal 
purpura. 

The diagnosis of palindromic unilateral renal purpura is so far a matter of 
histopathologv. However, it may be suspected in any case of recurrent unilateral 
hematuria without other demonstrable medical or urological cause for bleeding. 

Treatment consisting of blood transfusions, sulfonamides and antibiotics, 
vitamin Iv and brief courses of antihistamine drugs has not been curative in 
individual cases. Antihistamine drags in larger dosage and over longer periods of 
time might be helpful. Adrenocorticotropic hormone, which has been demon¬ 
strated to be beneficial in some allergic diseases (Bordley, et al.) would be worth 
trying. Moccasin venom has been reported to be beneficial in essential hematuria 
(Watkins and Thompson). Silver nitrate irrigations to the renal pelvis have been 
beneficial only temporarily. .Also vitamin C has been reported to be temporarily 
beneficial (Burkland). In some of our cases nephrectomy was a life-saving 
procedure. 

While a logical explanation of the pathogenesis and treatment of renal purpura 
thus must await further experimental investigation and clinical observation, it 
is our belief that it is a definite clinical entity and merits such study. 

SUMMARY 

The background and literature of essential hematuria and chronic hemor¬ 
rhagic papillitis are reviewed. 

Six cases of prolonged, recurrent, unilateral hematuria without apparent cause, 
pyelographie change or gross external renal disease arc reported. 
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These cases showed a common histological picture consisting essentially of 
submucosal hemorrhage and lymphocyte and eosinophil infiltration, bleeding 
into glomerular spaces and tubules, pigmentation of the tubular epithelium and 
cortical scarring. 

Because of the clinical course, the histological picture, and other evidence 
renewed, the term palindromic unilateral renal purpura is suggested for this 
disease. 

It is our belief that the condition described is identical with the majority of 
the cases hitherto referred to as “chronic hemorrhagic papillitis,” as well as those 
of true “essential hematuria.” 

The cause and pathogenesis of this condition are unknown. However, the 
evidence is renewed which leads us to believe that it may be on an allergic basis. 

No curative treatment except nephrectomy has been discovered. 


ADDENDUM 


In the British Journal of Urology (September 1951, p. 233), Iv. Whittle Martin 
presents a comprehensive paper entitled “Purpura of the Urogenital Tract.” 
He details 2 cases in which the diagnosis was primary" renal purpura, and which 
seem to be identical with the cases presented here. Martin also hypothecates a 
hypersensitivity basis for this condition. 


U£ N. j\ladison Ave., Pasadena 1, Calif. 
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THE ROLE OF INFECTION IN NEPHROLITHIASIS 

GRAYSON CARROLL and ROBERT V. BRENNAN 
From llic Department of Urology, St. Louis University, St. Louis, Mo. 

The role of infection in nephrolitliiasis may be discussed under the following 
topics: 1) the role of bacteria in the formation of an original stone, 2) the role of 
bacteria in recurrence of stone, 3) the effect of bacteria as a secondary invader due 
to the presence of stone and 4) the suggested treatment of the infection when 
present. 


TIIE ROLE OF INFECTION IN STONE FORMATION 

This phase of the subject will be mentioned only briefly. Many investigators 
hold to the opinion that bacteria play an important part in original stone forma¬ 
tion. Others believe that it plaj f s a very minor part, if any at all. Those who hold 



Fig. 1. Bacteria shown adjacent to a Randall plaque 

to the former view conceive the mechanism to be a) the initiation of the Randall 
plaque by the production of damaged or necrotic tissue at the renal papilla b\ 
bacteria, b) the bacteria forming the nucleus of the stone formation and c) the 
disturbance of the colloid and crystalloid balance in the hypertonic urine. 

In evidence that infection is the forerunner of the Randall plaque, Edward 
C. Rosenow, Jr., reports that he found “bacteria adjacent or near to regions of 
calcification in the renal papilla in 2d of 37 cases in which sections were stained 

Read at annual mectinp, American Association of Gcnito-Urinary Surgeons, Sk\ top, 
Fa., May 17, l‘»31. 
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for org anis ms. Of 24 papillae, not showing plaques, a few bacteria were found 
in only one case.” See figure 1. 

Keyser experimentally produced renal calculi by traumatizing the renal papillae 
and injecting a culture of bacillus proteus. He termed this area as necrobiotic 
tissue. See figure 2. 



lie. 2. Stone produced by trauma and infection of B. proteus (rabbit’s kidney) 



erman recites a striking case of a 9 year old boy noth osteomyelitis of the 
’ the infecting organism being staphylococci. On admission the urine was 
onna and 2 months later bilateral stones were found and when removed were 
m o have staphylococcus as a nucleus. 
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Ilellstrom of Stockholm makes a strong case of the thesis that, staphylococci 
provide a nucleus for stones of amorphous phosphate. He cultivated staphylo¬ 
cocci from the center of stones and even in instances where the B. coli was cul¬ 
tured in the urine, staphylococci were found in the organic framework of the 
stones. All this would testify to the probability that stones may be formed with 
bacteria as the nucleus. See figure 3. 

There is a paucity of information concerning the effect of bacteria on the col¬ 
loids. Dr. Arthur Butt has recently revived our interest in the colloidal theory. 
He reported that colloidal activity is increased in the Negro and in the preg¬ 
nant woman, suggesting this as an explanation of the small percentage of calculi 
found in these cases. He also stated that hyaluronidase apparently created in¬ 
creased colloidal activity in urine and when administered prevented the formation 
of encrustations where indwelling catheters were present. 

TIIE ROLE OF BACTERIA IX THE RECURREXCE OF STOXES 

There is little disagreement concerning the part that infection plays in the 
recurrence of stone formation. Its occurrence is most commonly due to the urea 
splitting organism wliich causes the urea to form ammonia and carbon dioxide. 
This highly alkaline state changes the soluble monocalcium phosphate to the 
more insoluble dicalcium phosphate which alwaj^s occurs in a highly alkaline 
urine. 

We rarely sec infection accompanying stones of uric acid, cystine, xanthine 
and oxalate (Weddellite) variety. Hammarsten experimentally produced calcium 
oxalate calculi in noninfected urine in rats, and this experiment was reproduced 
by Edward Prien. An analysis of 100 stones in our clinic revealed of 10 uric acid 
stones, the urine was noninfected in 8; of the 57 calcium oxalate stones, infection 
was absent in 40. In contrast to this all of the 24 magnesium ammonium phos¬ 
phate stones were accompanied with infection. Of the 9 composed of calcium 
phosphate and carbonate, 7 were accompanied with infection. See table 1. 

Suby states that 54 per cent of stone cases in Massachusetts General Hospital 
arc infected and probably all the magnesium ammonium phosphate stones were 
due to urea splitting organisms. 

Charles Higgins found that of 200 recurrent stone cases, 81 per cent were 
infected. These were large stones. The small noninfected stones were uric acid 
urates or oxalates. 

The impelling conclusion is that the real factors to be considered in the recur¬ 
rence of stones as far as infection is concerned are stones composed of magnesium 
ammonium phosphate (struvite) calcium carbonate and calcium phosphate 
(apatite). 

The organism causing recurrence is invariably a urea splitting organism, and 
any other organism present is the result rather than the cause of recurrence. 

It is highly important then to know what organisms have the urea splitting 
property. 

Urea splitting properties have been ascribed to many different organisms- For 
example, Richard Chute reported that stones of staphylococcus, Pseudomonas 
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aeruginosa, hemolytic influenza, diptheroids and many strains of Escherichia 
coli contained urea splitting faculties. 

Hellstrom of Stockholm emphasized the importance of Micrococcus as a urea 

splitting organism. . 

George Gilbert Smith recognized 2 organisms as the main offenders, Micrococcus 
and Proteus. He is of the opinion that B. coli are of no great importance. 

Albright expressed the opinion that Staphylococcus albus split the urea but 
that Staphylococcus aureus did not. 

To clarifv this problem our laboratory made a study of 332 organisms. e were 
able to demonstrate that practically all of the strains of Proteus vulgaris caused 
the decomposition of urea in urine. 

Table 1. Stone cases icith infection 
couposmox 

Calcium oxalate. 

Uric acid. 

Cystine. 

Xanthine. 

Magnesium. 

Calcium phosphate—carbonate... 

Calcium phosphate. 

Calcium carbonate. 

Total.; 100 ! 50 

! ' 


Di 

10 

0 

0 

24 

3 

3 

3 


17 

2 


24 

9 

9 


About 50 per cent of the iMicrococeus had the faculty of decomposing the urea 
This property appeared in both the albus and the aureus, hemolytic and non¬ 
hemolytic. 


Only 5 of the 51 Pseudomonas aeruginosa contained urease, and out of 99 
Escherichia coli only 1 had the faculty of splitting urea. See table 2. 

It would, therefore, appear that the faculty of decomposing urea in urine is 
practically always due to the Proteus or the staphylococcus. 

The conclusion from these observations is that as far as infection is concerned 


our problem involves the two organisms, the Proteus and the Micrococcus, and 
the calculi involved are composed of the magnesium ammonium phosphate, the 
calcium carbonate and calcium phosphate. 

Tliis then simplifies our problem and permits us to concentrate our attack. 

The enzyme urease is apparently endogenous. When we filtered urine con¬ 
taining urea splitting organisms through the Seitz filter the filtrate contained no 
urea splitting properties, thus indicating that the urease is not free in the urine 
mt it dependent upon the presence of the organism itself. 

^Our first objective is to discover whether a urea splitting organism is present 

Hellstrom has invited our attention to the fact that many times in the clinical 
practice Micrococcus has been noted on the stained smear and yet not grown on 
the culture. \\ e also have noted this. 
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Likewise the Proteus may not be properly identified in even- instance because 
of atypical reactions. 

Emerson and McIntosh presented to this association a method to avoid over¬ 
looking the presence of urea splitting organisms. They utilized a modified Van 
Slvke method of determining the presence and amount of activity of urease in 
the urine. The method may be described as follows: 

Urease acts on urea in a phosphate buffer solution and the time required for 
the pH to rise to a definite point is observed. A photocell colorimeter is used to 
follow the reaction and determine the end point. The amount of enzyme present 
is inversely proportional to the length of time required for the pH to rise from 
G.7 to 7.7 and is expressed in Sumner units. Tins unit is the amount of urease 
capable of producing 1 mg. ammonia nitrogen in 5 minutes at 20C under specific 
conditions. 


Table 2. Decomposition of urea by bacteria 


ORGANISM 

| 

UREA + 

UREA - 

Proteus vulgaris. 

42 

40 

2 

Staphylococcus pyogenes 

.' 39 

19 

20 

Pscudomonns aeruginosa 

. : si 

5 

4G 

Eschcriclun coli 

99 

1 

9S 

Escherichia intermediate 

' 16 

1 

15 

Acrobacter aerogenes. 

47 

0 

47 

Paracolon coliformc . 

6 

0 

G 

Alcnligcnes fecalis 

i 14 

0 

14 ' 

Streptococcus fecalis 

1 IS 

0 

IS 

Total. 

.... 332 

6G 

2GG 


We have utilized this test with good results and find it to be of value and a 
reliable method in determining the amount of urease capable of decomposing 
urea present in the urine. In practical application we have found that the test 
depends on the urease contained bacteria present, therefore, the specimen must 
be collected in an aseptic vessel and examined immediately to prevent the 
increase in the number of bacteria. The presence of a marked amount of pus 
interferes with the colorimetric readings. A few organisms picked up on culture 
will give a strong reading bactcriologicnlly whereas the biochemical reading may 
be very slight. We personally still prefer the bacteriological determination. 


TREATMENT 

I’rotcus infections. Having established the presence of a Proteus or staphylo¬ 
coccus infection it is highly important to eliminate it if possible. We will con¬ 
centrate our report on these organisms. 

Aurcomycin has proved relatively ineffective with the Proteus. The in vitro 
tests of 70 organisms showed 7 per cent were inhibited. In vivo study of 12 organ¬ 
isms showed R per cent were controlled. 

Terramycin also proved ineffective. Of 44 organisms studied 7 per cent were 
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inhibited and none were controlled in vivo. It would appear that aureomy cin 
and terramyein are not the drugs to use in combating the Proteus infection. 

Chloromycetin proved definitely more valuable. Of 78 organisms studied in 
the laboratory 82 per cent were inhibited. Fifty' per cent of patients harboring 
the Proteus infection were controlled with Chloromycetin. The drug would not 
have proved effective in some of these patients unless very large doses of Chloro¬ 
mycetin were given initially; that is, 1 gm. every \ hour for 3 doses. Tins created 
a blood level between 50 and 60 mcg/cc. This permitted an organism which 
was inhibited in the test tube to be controlled by 16 mcg/cc. Xo other antibiotic 
can produce such a high blood level by large doses. 

Gantrisin also proves to be an effective agent against the Proteus. Of 53 organ¬ 
isms examined 6S per cent were inhibited. In vivo, 66 per cent were inhibited. 


Table 3. P rofeiis vulgaris in vitro 



1 SUSCEPTIBLE 

RESISTANT 

Streptomycin. 

j 49 

14 

Aureomvcin. 

1 6 

70 

Chloromvcetin. 

64 

14 

Gantrisin. 

, 39 

14 

Terrain vein. 

! 3 

I 

* 

Table 4. Staphtjlococcus pyogenes (micrococcus) in vitro 

j SUSCEPTIBLE j 

RESISTANT 

Streptomvcin.. . 

1 29 

20 

Aureomvcin... . 


5 

Chloromvcetin . 

i 36 

3 

Gantrisin... 

} 11 

22 

Terramvcin .. 

, 30 

1 IS 

------ 


Streptomycin will control about 77 per cent, but its great tendency to cause 
t ie emergence of resistant strains and its awkwardness of administration and 
toxicity in large doses make it less desirable as a drug of choice. See table 3. 

* flcrococc <iI infections. The Micrococcus pyogenes is used here to connote 
the previously termed staphylococcus according to Bergey’s Manual. The 
‘ lcro 5°ccus pyogenes, as stated before, may be present and not appear on cul¬ 
ture. The gram stain should be carefully studied in all persistent alkaline urines 
or a Alicrococcus. Penicillin can no longer be relied on exclusively for therapy. 
- 'c mis and Xeedham found GS per cent of such infections isolated on the surgical 
service of the Mayo Clinic penicillin-resistant. Obviously these had received 
U t- u ^° ?eS P reriousl y- Our study' indicates aureomycin and terramyein 
otc ig y effective against these penicillin-resistant strains. We recommend 
t ie use of large doses of penicillin first and if found ineffective, aureomvcin 
should be given. See table 4. 

J? h -r nc ’ : 3 , gm - & ven intravenously every other day for 3 doses is 
o imes dramatic in its effect. The urine from nephrostomy tubes and splint- 
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in^I urethral tubes should be re-examined frequently for alkalinity and staphylo¬ 
cocci and Proteus infections and quickly and vigorously treated. Suby’s solution 
and versenate have proved helpful ns a continuous irrigating solution and 
possibly hvaluronidase may be helpful in preventing encrustations. 

Sensitivity tests of the infecting organism are essential in the stubborn cases. 
We have many cases illustrative of the fact that often only one antibiotic came 
within the inhibition range. 

Infection due to the presence of stone. Heretofore our discussion has been 
confined to the organisms which caused stone formation. Many organisms are 
present because of the stones. The primary treatment of these infections is 
surgical drainage and will be discussed by other essayists. 

The organisms present as secondary invaders are most commonly Escherichia 
coli, Pseudomonas aeruginosa, the Aerobacter aerogenes and Streptococcus 
fecalis. 

Escherichia coli are the most common and likewise the most easily controlled 
by any of our known drugs. Mandelamine or gantrisin is usually effective. 

Pseudomonas is the most resistant and as yet there is no nontoxic antibiotic 
that will inhibit all the strains. Terramycin is probably the drug of choice since 
we found that of G3 organisms studied, 44 per cent were inhibited. The gantrisin 
and Chloromycetin are notably ineffective. 

Aerobacter aerogenes is best treated with terramycin and aureomycin. Strep¬ 
tomycin, chloromvcetin and gantrisin are relatively of little value. 

Streptococcus fecalis is successfully treated with mandelamine or aureomycin 
and Chloromycetin. Gantrisin is of little value with this organism. 

SUMMARY 

The role of bacteria in nephrolithiasis is an important one. The organisms 
involved in the formation or reformation of renal stones are the urea splitting 
organisms; the Proteus and about 50 per cent of the Micrococcus pyogenes. The 
stones formed are usually of the struvite or apatite variety; that is, the mag¬ 
nesium ammonium phosphate, the calcium carbonate and the calcium phosphate 
stones. Infection does not play a major role in the formation of uric acid, urate, 
xanthine and oxalate stones. Bacteria may play an important role as a secondary 
invader resulting from obstruction by a stone. These should be controlled when 
surgical relief is undertaken. 

The treatment for the Proteus infection is Chloromycetin in large initial doses 
and gantrisin. 

The Micrococcus pyogenes is best treated by penicillin, but there arc many 
penicillin-resistant strains. Terramycin and aureomycin arc often effective against 
these resistant strains. 

Drug therapy is suggested for the secondary invaders such as the Pseudomonas 
aeruginosa, the Aerobacter aerogenes, the Streptococcus fecalis and others. 

The careful identification of the infecting organism, the application of sen¬ 
sitivity tests and the drug of choice will appreciably reduce the morbidity and 
increase the probability of successful treatment of nephrolithiasis. 

Humboldt Bldg., St. Louis Mo. 
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DISSOLUTION OF URINARY CALCULI 
HOWARD I. SUBY 

From the Department of Urohujy, Massachusetts Genera! Hospital, Boston, Mass. 

During the past 13 years much work, relevant and irrelevant, has been done 
in the laboratory in an attempt to find an efficient yet safe method for dissolving 
urinary stones. Many interesting and valuable findings have been made, but 
the solutions thus far concocted have been proved by us to still be impractical 
in most cases. The fundamentals for treatment of urinary stones have not 
been changed. Dissolution is definitely the addendum, not the epistle. It is 
still the side show. 

The stone dissolution problem can best be divided into two considerations: 
1) theoretical consideration; 2) practical consideration. 

THEORETICAL CONSIDERATION 

The theoretical problem envisions the stone—chemical substance—in equi¬ 
librium with the solution in which it is immersed. This solution may be water, 
acid, alkali, or salt. In vivo, of course, the stone is in equilibrium with the 
complex components of the urine. The theoretical principle of stone dissolution 
is to cause increasing ionization of the stone. Stone ions, adrift in the solution 
at all times, can be captured by other appropriate ions yielding a soluble product, 
thus forcing the stone (which must keep up the equilibrium) to give more nnd 
more ions nnd dissolve. 

A. Calcium phosphate (including magnesium ammonium phosphate and cal¬ 
cium carbonate). In the case of calcium phosphate, the addition of any acid 
solution provides hydrogen ions and “radical” ions to act as the procurement 
forces. The hydrogen ions attach themselves to the phosphate ions producing 
soluble phosphoric acid, and the “radical” ions attach themselves, in various 
degrees of efficiency, to the calcium ions thus making this part of the stone also 
soluble. Strong inorganic acids with low pH such as HC1, H-SCL, etc. do well 
but are obviously too iritating to be practical. The value of citrate ns an efficient 
“combiner” with calcium has been known for many years. It is the basis for 
the use of citrate as a substance to prevent the clotting of blood. A soluble 
complicated calcium citrate molecule is formed, and this was the rationale for 
our earlier studies in stone dissolution. 

By measuring loss in specific gravity of rabbits’ teeth (calcium phosphate) 
immersed for S hours in solutions of different chemical composition, concen¬ 
tration, and pll—an index of efficiency for approximately fifty organic and 
inorganic acids was established. By testing living rabbits’ bladders with all of 
these solutions it was likewise possible to establish an index of irritation. By 
pure chance it was noted that certain solutions were rendered much less irri¬ 
tating but no less efficient by the addition of magnesium. This finding led us to 

Kcatl at annual meeting, American Association of CSenito-Urinarv Surgeons, Skytop. 
Pa . May IT, 19.T1. 
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propose solution G and solution M as feasible solutions for certain practical 
usage. The formula for solution G (pH 4) is: 


Citric acid (monohydrate). 

Magnesium oxide (anhydrous). 
Sodium carbonate (anhydrous) 
Water. 


32.25 gm. 
3.S4 gm. 
4.37 gm. 
1,000 cc. 


During the time that this experimental work was being conducted, we were 
also making many experiments with certain water softeners. Calgon (still 
recommended for automatic dishwashers today) was found to be about equal 
to solution G in its ability to dissolve calcium phosphate, but it was found to be 
much more irritating. Moreover, it was impossible to lessen its irritation by 
adding magnesium. 


r*EOLCST*?« 





Our interest in water softeners continued, however, and after World War II 
m Dr. Fuller Albright’s laboratory we did much experimental work with se¬ 
questrum (versene acid, ethyl diamine tetra acetic acid). This was supplied to 
us by the Alrose Chemical Company of Providence, Rhode Island and their 
Hr. Zussman gave us much advice regarding its use. This was the same sub¬ 
stance (ealsol) that was reported by Dr. Gehres and by Dr. Abeshouse at the 
1050 Meeting of the American Urological Association. The results of our ex¬ 
periments with this acid were encouraging but in strengths of good efficiency, 
fcquestrine was found somewhat more irritating than solution G. We have 
continued and are continuing our work with this solution. 

n an attempt to speed dissolution, wetting agents have been added to the 
-orents. Wetting agents, used in detergents, theoretically bring the solvent 
^o>er to '^e solute. Tween SO. a wetting agent made by the Atlas Chemical 
^ompany. enhanced the solubility effect of sequestrine in our first experiments. 
0 n'', V ' as especially marked with the 1 per cent sequestrine solution and sent 
lr (fig- D- Later and more carefully controlled experiments, how- 
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ever, failed to confirm these results. Other wetting agents are being considered 
for it certainly seems that this phase of the work may be of great importance. 

B. Calcium oxalale. Calcium oxalate stones are about the most prevalent 
primary urinary stone, and they are also often the hardest and the most difficult 
to attack by dissolution. Solution G has very little effect on them. It is a fact 
that versene acid does have more effect on calcium oxalate stones than does 
solution G. This is shown in figure 2. It is noted that the weight of calcium 
oxalate stones immersed in 2 per cent sequestrine definitely decreases. The 
graph looks encouraging but this amount of dissolution is impractical. Unless a 
stone of this comparable weight is completely dissolved in 50 to 75 hours, we 
have learned that the solvent used is relatively impractical. We have speculated 
regarding the use of bacteria or ferments on oxalate stones. Agricultural chemists 


OXALATE m ST Ot*CS 

•-•tTinitK tit*a Acrhe ac© *K«i70 
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Fig. 2. Weight of calcium oxalate stones immersed in 2 per cent sequestrine solution 
and in solution G. 

tell us that certain soil bacteria grown on media containing oxalic acid will and 
do ultimately dissolve oxalate, but Father Time may be too slow for a patient 
with a renal stone. Some encouraging experiments using ferric chloride solution 
as the solvent have been conducted. This is still in the impractical stage, how¬ 
ever. 

rmc acid 

Uric acid stones and crystals have been subjected to many types of alkaline 
solutions (sodium hydroxide, sodium bicarbonate, sodium borate, lithium bor.de, 
etc.) but results so far have suggested that the dissolution effect of each of these 
solutions has been dependent upon the pH. The higher the pH of the solution 
the more efficient the solubility effect on uric acid. Gehres reported that versene 
acid had good solubility effect on all stones. We have been unable to substantiate 
that. Figure 3 shows the decrease in weight of uric acid stones immersed in 
2 per cent versene acid (pH 7.0) for I-t days. The same figure shows that une 
acid stones immersed in a buffered waterv solution at pH 7.0 dissolved just a 
rapidly (precisely the same rate) as did those in versene acid. The pH of d' e 
solution again seems to be the important factor. 
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Whereas it is usually improbable that alkalinization of the urine will cause 
dissolution of uric acid stones in patients, it is becoming better estabhshed that 
this form of therapy is of unquestionable importance in preventing further 
formation of uric acid stones. We usually advise a low purine diet plus sodium 
citrate—two grams four to six times a day, and have the patient test his 
urine with nitrazine paper to keep the pH at 7.5. 


URIC AdtJ ST DUES 
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tic. 3. Weight of uric acid stones immersed in 2 per cent sequestrine (pH 7.0) and in a 
buttered watery solution at pH 7.0. 

CYSTINE STONES 

What has been stated regarding the dissolution of uric acid stones applies in 
essence to the problem of dissolution of cystine stones. So far we have found no 
good solvent for cystine that has not been extremely alkaline. A solution at pH 
'0 is much more effective than one at pH 9. This is shown in figure 4. We do 
feci that alkalinization of the urine is advisable in these patients to help prevent 
recurrence. 

PROTEIX MATRIX 

Attack on the protein matrix, although important, is probably of less im¬ 
portance than attack on the inorganic stone substance. If the inorganic salts 
are dissolved—the castle usually crumbles and piece by piece is washed away. 
- dissolving “sludge,” however, it is possible that inorganic salts are for the 
irs *' mc exposed to the inorganic solvent. Experiments with many proteolytic 
enzymes have been done, but these have not produced convincing results, 
"activation of enzymes at certain pH levels has made their use impractical 
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with many solutions. We have recently done experiments using dcsoxvriho- 
nucleoproteinase (domase) on urinary' sediment. Domase lias been proved .1 
good proteolydic enzymic for dissohdng pleural effusions etc. by Tillets et al. of 
New York City. We have used the Feulgen stain to test the solubility effect 
(fig. 5). On r practical problem of course is different from that of a closed pleural 
space where domase can be locked and kept dormant for many' hours at a time. 

CYSTINE STONE DISSOLUTION 
TIME IN HOURS 

yrr. 0 a so 75 100 12s 



Frc. 4. Weight of cystine stones in buffered solutions of different pH levels 



Fig. 5. Feulgen stained specimens treated with dornnsc 


We arc working in a moving stream, and this enzyme may be washed away before 
it can do its magic. 


PRACTICAL CONSIDERATION 

Time and space preclude the possibility of our discussing the entire problem 
of mechanically getting and keeping the solution in contact with die stone. - s 
wc have stated previously, this will usually be dependent upon the patience 
and ingenuity of the attending urologist. Simplicity is of greatest importance, 
however, if the patient is to do Ids own irrigating, and the shortage of nurse-' 
and attendants have usually necessitated this plan. 



IV l 


dissolution of urinary calculi 

There ere tree simple basic methods of irrigation which can be utilir«h The 
first entails running a constant flow of solution through an inlet tubei andl atou- 
ing its constant escape from the kidney or bladder through an outlet tube 
There are two main objections to this method. The first ,s that it requires a 
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Fig. 6. Case I 
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Fig. 7. Case 2 

targe amount of .solution which actually does not do its full capacity of work. 
1 his is expensive and bulky. The second objection is that there is a good possi¬ 
bility that the stone is only partially touched, or even completely missed, by the 
migrating solution which is constantly seeking the route of least pressure and 
eventually the outlet tube. In other words, there is danger of the “magenstrasse” 
effect. By raising the outlet tube some of this bad effect can be eliminated. 
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The second method of irrigation is the intermittent closed type which allows 
a certain amount of solution to enter the kidney or bladder, locks it there for 
a certain length of time, then allows it to drain for a specified period of time. 
Although this method has the disadvantage that the solvent is diluted by the 
urine excreted during the "locked in” period, it has the advantage that it insures 
that the stone is surrounded by the solution. It also has the advantage that it 


v V. 




Fig. 9. Case 4 


allows spells of complete rest for the kidney or bladder—a fact ot great im¬ 
portance in preventing fever, pain, or bleeding. We have preferred this second 
method. 

Seven cases who have had trials of irrigation with 2 per cent verscnc acid are 
presented. This is obviously a preliminary report, but it is timely. 

Case 1 (fig. 0): A 37 year old man with recurrent right renal stones attempted 
dissolution with solution G through a ureteral catheter; this was unsuccessful. 
Right nephrolithotomy was done but two small fragments were left. Scque.-trme 
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(2 per cent) irrigations through a nephrostomy tube were tried but caused the 
patient such severe pain that they had to be omitted. Solution G irrigations 
caused patient no pain. 

Case 2 (fig. 7): A 72 year old man with 3 nonopaque bladder stones was 
irrigated intermittently with 2 per cent sequestrine. He had very severe pain 


Fig. 10. Case 5 


Fig. 11. Case 6 
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occurred. Sequestrine H per cent was tolerated better, and tl ie stone became 
smaller. She is continuing irrigations at home. 

Case 5 (fig. 10): A 71 year old man with two bladder stones attempted 
dissolution with 2 per cent sequestrine but the pain was intolerable. The stone 
was removed surgically. 

Case G (fig. 11): A 39 year old woman until bilateral renal stones showed no 
evidence of dissolution with solution G through a ureteral catheter. .She was 
then irrigated with 2 per cent sequestrine solution, but the pain was intolerable. 
Irrigations with l\ per cent sequestrine were then done G or 7 hours daily for 
10 days, but there was no evidence of dissolution. 



Fig. 12. Case 7 


Case 7 (fig. 12): A 54 year old paraplegic with four large bladder calculi was 
irrigated intermittently with 2 per cent sequestrine solution. He tolerated the 
solution poorly, voiding it around his catheter, and in spite of his paralysis, 
experienced pain in the bladder and legs. The stones were removed surgically. 

Whether or not this small group of cases had unusually sensitive bladders 
and kidneys is questionable, but the trials did seem to indicate that 2 per cent 
sequestrine was quite irritating and very painful. Our laboratory technicians 
have noticed this fact also—complaining of severe pain if they accidentally got 
a little sequestrine onto a crack or cut in their hands. 

Xo one knows more of the trials and tribulations of stone dissolution than do 
those who have spent time working on the problem. By subjecting our failures 
to careful senitinization we are attempting to better our judgment and tech¬ 
niques. The problem is extremely interesting and should gain in practical im¬ 
portance as more careful work is done, hut it is a long and difficult problem, t 
is still the sideshow. 

262 Beacon SI., Boston 16, Mass. 
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URINARY CALCULI ASSOCLATED WITH XEPHROCALCINOSIS 

WILLIAM J. ENGEL 

from Ihe Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, 0. 

The formation of urinary calculi frequently accompanies or follows abnormal 
renal calcification of the type described as nephroealcinosis. In an earlier re¬ 
view of 7 cases of nephroealcinosis, 5 were reported as having stones. 1 In the 
past year 5 additional cases have come to my attention and all were associated 
with calculus formation. 

In the earlier report all cases presented diffuse bilateral calcifications nhich 
were demonstrated by roentgen examination. However, observation of subse¬ 
quent cases indicates that the disease may be unilateral or even segmental, 
involving only a portion of a kidney. 

In using the term nephroealcinosis it should be emphasized that it implies 
no uniform etiology. In a recent review of the subject Vaughan, Sosman, and 
Kinney 1 point out that abnormal calcification mar' result from 1) abnormally 
high concentrations of calcium or phosphorus in the blood with resulting pre¬ 
cipitation of calcium phosphate in normal tissue or 2) local tissue damage with 
precipitation of calcium in the presence of normal blood levels. The former 
condition is exemplified clinically by cases of hyperparathyroidism. The ex¬ 
perimental production of renal calculi by excess feeding experiments, the “hyper- 
excretion stones” referred to by Keyser, appears also to belong in this category. 

The second classification may include a wide variety of conditions, in fact, 
any condition associated with renal cellular damage. Infections, bacterial toxins, 
and many chemical agents are known to damage renal cells and therefore may 
initiate tissue injury followed by calcification. Among the chemical agents, 
the sulfonamides are apparently causative in many cases as shown by evidence 
presented previously. 1 '' 3 

^ aughan, Sosman, and Kinney 1 also call attention to the fact that abnormal 
calcification is more likely to occur where pronounced changes appear in the 
pH of the media or where there is an increased concentration of phosphatase. 
Tlius the renal tubules with cells high in phosphatase and where there are 

marked changes in the pH of the media prove an ideal location for calcifica¬ 
tion. 


Many of the cases of nephroealcinosis have been associated with hyper¬ 
chloremic acidosis. Albright 3 and his co-workers believed this was due to disease 
°f the distal convoluted tubules, the systemic acidosis having occurred because 
' ie kidney was unable to produce ammonia and to excrete acids. The shortage 
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of base by which acids are excreted results in an increased loss of calcium in (he 
urine to act as base. This condition can create a local metabolic state favorable 
for calcification of damaged renal cells. 

More recently Latner and Bumard 5 studied 6 cases of hyperchloremic renal 
acidosis in children. Their investigations indicated that the kidneys wore able 
to secrete free acid and to produce ammonia. The}' concluded that failure of 
absorption of bicarbonate in the proximal tubules was the primary cause of 
difficulty and that calcifications and other changes observed in the distal and 
collecting tubules result from the hypercalcinuria and chronic acidosis. It is 
interesting to note that only one of their cases presented the typical x-ray 
findings of clustered renal calcifications while another with negative x-ray find¬ 
ings disclosed well-marked nephrocalcinosis at autopsy. 

Not all cases of nephrocalcinosis are associated with elevated blood chloride 
and low CO;. Boyd and Steams (cited by Vaughan) 2 reported a case of chronic 
acidosis and rickets which they believed due to renal tubular inability to pro¬ 
duce an acid urine; however no renal calcification could be demonstrated. This 
is additional evidence for the opinion that the renal calcification is secondary 
and is the result or subsequent development of the renal tubular damage from 
whatever cause. 

Considerable experimental work has shown that calcification follows toxic 
tubular damage. Randall 6 demonstrated that the kidney excretes and con¬ 
centrates bacterial toxins. Injections of a streptococcus toxin caused localized 
epithelial damage most pronounced in the collecting tubules and tip of the 
renal papilla. Injections of a chemical toxin—uranyl acetate—produced necrosis 
of the convoluted tubules with extensive deposits of calcium salts in the necrotic 
epithelium. Keyser 7 obtained a B. pyocynneus culture from a patient with 
bilateral renal stones. Injection of this organism killed rabbits by producing 
hemorrhagic tubular nephritis while a diluted filtrate produced an aseptic 
nephritis with terminal tubular calcifications. In two instances small microliths 
were found which were composed of calcium carbonate and phosphate. " he 
calcifications were at the tips of the pyramids. Keyser also produced stones by 
artificially traumatizing the renal pyramids and inoculating the area with 
urea-splitting Proteus organisms. It is to be noted that both of the Inst men¬ 
tioned experimental workers observed the chief changes in the collecting tubules 
and renal papilla although calcification also occurred in the convoluted tubules. 
This finding coincides with the histologic examination of human kidneys vhcrc 
nephrocalcinosis has been present. 

Having considered the theoretical and experimental background let us explore 
the clinical features of this problem. My interest in this condition was aroused 
by the case of a -1 months’ old baby boy included as case 1 in the earlier report. 
He had an acute toxic nephritis with oliguria, hematuria and azotemia (urea 
S4 mg. per cent). The history strongly indicated a reaction to sulfonamu e 


5 I.ATN'F.n, A. L. and UritNAiti), E. D.: Quart. J. Med. 19: 2S5. 1950. 
e ft (NiiAU,, A.: Internat. Abstr. Sure. 71: 209, 1010; in Surg. (tvnec. 

Hanihu. A.: J. Urol,. 44: 5S0, 1940. 

: Kkvseh. I. TO.: Soutli Med. J., 3S: 709. 1915. 
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medication. As the child improved, there was return of nonnal glomerular 
function and normal blood urea. Evidence of tubular damage persisted, how¬ 
ever. He had a mild acidosis with elevated blood chloride, polydipsia, polyuria, 
and hyposthenuria. A subsequent roentgenogram of the kidneys res ealed bi¬ 
lateral' diffuse, minute, faintly visible calcification which occurred in clusters 
corresponding with the renal' lobules. He was observed periodically for the 
following 19 months, during which time the renal calcifications became pro¬ 
gressively more pronounced and he began passing small calculi (fig. 1, A). 
During this time the child appeared to develop normally and there was no 
radiologic evidence of bone change. 



Fig. 1. A, Plain roentgenogram showing multiple clustered calcifications occurring in 
child of 19 months after acute toxic nephritis. B, plain roentgenogram of 21 year old brother 
of patient shown in A. Note bilateral nephrocalcinosis and multiple calculi in right renal 


Shortly after the discovers' of the nephrocalcinosis in this child the mother 
related that a son aged 24 had been passing stones. At my request the boy was 
examined and extensive bilateral nephrocalcinosis was found with multiple 
stones in the right renal pelvis (fig. 1, B). He also had polydipsia and polyuria 
with enuresis and the specific gravity of the urine was never observed to be 
above 1.012 (early morning specimen). He had developed normally and there 
)'as no radiologic evidence of rickets. The history in this case indicated renal 
injury, probably the result of an early treatment with sulfa drugs. At that 
time the mother had noted “red uriue”. This was not a familial disease as 
indicated by the fact that roentgen examination of the kidneys of all other 
members of the family revealed no suggestive calcifications. 

The relationship between the nephrocalcinosis and the development of calculi 
in these children appeared to occur in the following sequence: toxic renal injury 
j) loved by calcification in the tubules and papilla, progressing to stones in the 
renal pelvis. As previously stated. 5 of the 7 patients who formed the basis of 
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the enrlier report had passed stones and the sequence of events followed a 
similar pattern. 

Interest in this subject brought other cases to our attention and we dis¬ 
covered previous cases seen at the clinic in which the true nature of the prob¬ 
lem had not been recognized. In this connection I think it pertinent and in¬ 
structive to relate that, on the basis of the radiologic findings, 2 of the cases 
had been mistakenly diagnosed as renal tuberculosis, an understandable error 
since the tj-pe of calcification ma} r in some cases be almost identical. 

A summary of the histories of the additional cases of nephrocalcinosis as¬ 
sociated with calculi follows: 

Case 1. A man aged 47 was first seen at the Clinic in January 1944, complain¬ 
ing of pain in the back and sciatica. He had been ill for about 3 months and, 

7 




Fio. 2. 4, plain roentgenogram and D, excretory urogram of case 1 made soon after 
original visit. Xote very fine renal calcifications occurring distal to calyces. 

associated with the discomfort in the back, had experienced pain in the hip. 
Previous to the development of the present symptoms he had had an otitis 
media followed by a draining ear. The most significant finding on examination 
was the presence of an indurated, tender mass in the right flank. The white blood 
count at that, time was 2G,S50, with 3,S70,000 red blood cells and 74 per cent 
hemoglobin. The blood urea was 90 mg. per cent, which on rcchcck examination 
three days later, was SI mg. per cent. The tender mass in the right flank was 
thought to be an abscess, probably a psoas abscess. Plain film of the abdomen 
showed some obliteration of the right psoas shadow. There were multiple small 
pinpoint-sized calcifications diffusely scattered through both kidney areas (fig- 
2). The possibility of renal tuberculosis was considered, but tubercle bacilli 
could not be demonstrated on repeated examinations of the urine. 

On February 10, incision and drainage of a large abscess in tho right flank 
was performed. Smears and culture of the pus were negative for tubercle bacilli 
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but the culture yielded a growth of Staphylococcus albus. The patient improved 
significantly but a roentgenogram on March 11, 1944 showed more extensive 
renal calcifications. On May 5, 1944 a recurrent abscess became manifest- in 
the right flank which was drained surgically. Since it- was superficial it was not 
judged to be a perinephric abscess. 

The patient was next seen in February 1945, at which tune a roentgenogram 
of the abdomen revealed extensive bilateral renal calcifications. In December 
1945, he experienced gross hematuria and at that time passed a calculus. In 



ic 



' ^*3, a recheck film of the kidneys revealed a decided increase in the 

renal calcifications and the patient gave a history of having passed additional 
stones, many without exceptional discomfort (fig. 3). 

He was examined again in June 1949, at which time there was further in¬ 
crease m the amount of renal calcifications and numerous shadows evident in 
t ic region of the kidney pelves. An excretory urogram showed limited excre- 
lon of diodrast and the kidney pelves were not visualized. 

" as uext scen * n September 1950, when he was admitted as an emergency 
case x-cause of complete urinary retention due to a stone impacted in the 
Ur ° Efforts to extract this calculus failed and it was finally pushed back 
° * 10 ladder and removed by litholapaxv. At this time the blood urea ranged 
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between 74 and S7 rag. per 100 cc. A roentgenogram revealed significant in¬ 
crease in bilateral renal calcification. The left ureter was dilated and was com¬ 
pletely filled with multiple small and large stones (fig. 4). The patient’s general 
condition had deteriorated and surgical intervention was considered unwise. 

In December he was admitted as an emergency case to another hospital 
because of ureteral obstruction on the right produced by a calculus. A uretero¬ 
lithotomy was performed following which the patient became uremic and died. 
Permission for autopsy was not granted. 


* 



Fig. 4. Case 1. A late film showing extensive bilateral ncphrocaleinosis with many 
calculi impacted in lower and midportion of left ureter. 

The cause of the initial kidney injury in case 1 is uncertain, although it was 
probably due to a pyelonephritis secondary to otitis media. The case is par¬ 
ticularly instructive, however, in that it clearly shows the progress of even 
minimal renal calcification to extensive disease associated with bilateral stone 
formation and ureteral obstruction. 

Case 2. A man 2G years of age was first observed in February 1010. He had 
experienced hematuria 5 days previously, followed by colicky pain in the right 
flank which was not relieved by hypodermic injection. The pain gradually sub¬ 
sided, however, leaving a residual soreness in the side. Ho stated that seven 
rears previously he had experienced a similar attack of acute pain in the right 
flank which had been relieved by a hypodermic, lie was uncertain whether or 
not a stone had been passed at that time. 
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The general physical examination was without significant positii e findings. 
Urinalysis revealed a specific gravity of 1.015, pH 5.6, a faint trace of albumin 
but no sugar. ^Microscopic examination showed 10 to 12 red blood cells and an 
occasional white blood cell. The blood urea was 42 mg. Plain roentgenogram of 
the abdomen revealed many small clustered calcifications in the right kidney 
region and a small cluster in the region of the midportion of the left kidne}. 
An excretory urogram disclosed prompt excretion of the dye and both kidney 
pelves appeared normal. The calcifications were evident in the renal pyramids 
distal to the calyces. Xo ureteral obstruction was demonstrated. It was as¬ 
sumed that the patient had passed a ureteral stone and there were no operative 
indications at that time. 

He was next- examined in November 1945, on the recurrence of right renal 
colic associated with gross hematuria. X-ray e xa m in ation again revealed the 
parenchymal calcifications in both kidneys and a shadow in the course of the 
right ureter. An excretory' urogram revealed hydronephrosis of the right kidney 
pelvis with obstruction in the midureter due to a right ureteral calculus. 

Cystoscopy was performed under anesthesia; the right ureter was dilated 
and the stone manipulated. Several days following this procedure the patient 
passed a calculus. 

He was observed again in December 1946, because of a rather typical left 
ureteral colic. Roentgenogram showed, in addition to the bilateral renal calcifica¬ 
tions, a shadow in the region of the lower left ureter. An excretory urogram 
revealed a stone well down in the left ureter productive of some ureteral dilata¬ 
tion. Because of its small size management was conservative and the calculus 
passed spontaneously. 

The patient had a recurrence of left ureteral colic in February 1950, and a 
stone at the lowermost end of the ureter was removed by cystoscopic ureteral 
meatotomy and extraction. On this examination the urea was 33 mg., the kidney 
functional test S4 the first hour and 75 the second hour. The chemistry at this 
time showed a CO; of 57 vol. per cent, chlorides 561, calcium 11.0 mg. and 
phosphorus 3.7. Analysis of the stone disclosed a calcium oxalate calculus. 

The urine cultures were repeatedly sterile and at no time were tubercle bacilli 
found. The patient has not returned for observation. 

Case 2 is of particular interest as it represents an instance in which the lesion 
of nephrocalcinosis is not a diffuse bilateral disease. On the left side the calcifica¬ 
tion was limited to a single renal papilla and pyramid. Also, the kidney func¬ 
tional studies were virtually normal. There was no abnormality in the chlorides 
or CO; combining power and the patient apparently had sufficient normally 
onctioning renal tissue to maintain these values at average levels. 

^ Case S. A man aged 45 yvas first seen at the Clinic in January 1951. Three 
''eeks previously he had experienced acute left ureteral colic lasting several 
lours and requiring a hypodermic. He believes he later passed a stone, although 
1 "as not recovered. X-ray examination revealed numerous clustered calcifica¬ 
tions in the left renal area (fig. 5). 



112 


WILLIAM J. ENGEL 


<# Tlle P ast histor 3 r disclosed the fact that in the fall of 1949 he had an acute 
"strep throat” for which a sulfa drug was prescribed. As a result he developed 
an acute sensitivity with an exfoliative dermatitis and the drug was promptly 
discontinued. He recalls no urinary symptoms. 

Physical examination revealed no significant positive findings. Urinalysis: 
pH 6.0, specific gravity 1.009 to 1.014, a trace of albumin, sugar negative. 
Microscopic examination of the sediment showed 10 to 12 red blood cells and 
8 to 10 white blood cells. The blood chemistry studies showed a blood urea of 
27 mg. and blood sugar 85 mg. per 100 cc. C0 2 combining power 5G.7 vol. per 
cent. Chlorides G27 mg. per cent, calcium 11, phosphorus 3.8 mg. per cent. 

'A 

l 


I* 
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Fio. 5. Case 3. A, plain roentgenogram and B, excretory urogram showing unilateral 
neptirocalcinosis. 

X-ray examination: Plain film showed many calcifications in clusters in the 
left renal area. An excretory urogram revealed satisfactory excretion of dye. 
The renal pelves appeared normal. The calcifications on the left side were m 
the pyramids adjacent to the calyces. Diagnosis: Unilateral nephrocalcmosis, 
left, with calculi. 

Case 4■ A woman aged 32 was first seen at the Clinic in January 19IS, com¬ 
plaining of kidney stones. She had first developed pain in the left flank in 1913. 
X-ray at that time was reported as having shown a staghorn calculus in the 
left kidney. A letter from the attending physician stated that no calcifications 
were evident in the right kidney. Because of recurrent left renal colic and in¬ 
fection, a left nephrectomy was performed in July 1914. Following this opera¬ 
tion the patient received extensive sulfonamide medication but does not recall 
that this was associated with ill effects. 

In the spring of 1946 she had an attack of right ureteral colic and passed a 
stone. X-ray examination revealed the presence of multiple miliary calcifica¬ 
tions in the remaining right kidney (fig. 61. Since that time she has frequently 
passed calculi which, on analysis, were found to be composer! of calcium phos- 
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phate. Blood chemistiy and phosphorus levels have been repeatedly within 
normal levels and hyperparathyroidism has been excluded. Urea clearance 
kidney functional test at the time of the first examination was reported as 



Fip- 6. Case 4. Plain roentgenogram showing typical nephrocalcinosis in a single re¬ 
maining kidney. 



sMociliiiw 6 A ' plain fiIm and B • retrograde right pyelogram showing nephrocalcino- 
aMzed to region of upper calyces. 

Idorvl' 11 ^ ^ Cr C<?nt ^ our and 73 per cent the second hour. Subsequent 

c lemistry studies have indicated the development of mild acidosis. 
lq -? yp’ ) cmher 1950, the CO- combining power was 3S.1 vol. per cent, in April 
1 — ' ol. per cent, and the plasma chlorides G27 mg. per cent. 
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Since in recent months the patient has been managed by the administra¬ 
tion of a citrate mixture and low salt diet, x-ray examination indicates a reduc¬ 
tion in the extent of renal calcifications, although not striking as yet. 

Case 5. A man aged 45 was first seen in the Medical Department in November 
1942, complaining of exceptional fatigue, exhaustion, and spells of weakness. 
He had also experienced recurrent attacks of renal colic associated with hema¬ 
turia and the passing of stones which had occurred intermittent]} - for the past 
8 years. Previous x-ray examination had been reported as showing “gravel’' 
in the kidney. 

The physical examination was without significant positive findings. The blood 
pressure was normal. A plain roentgenogram of the abdomen disclosed the 
presence of multiple, small, irregular calcifications limited to the upper pole of 
the right kidney (fig. 7). A cystoscopic examination revealed no abnormality in 
the bladder. The right ureter was catheterized and retrograde pyelogrnm showed 
a normal kidney pelvis. The calcifications previous!}" observed were evident in 
the renal papilla adjacent to the upper calyx. 

Urinalysis showed a faint trace of albumin but only a rare pus cell. Examina¬ 
tion of the urine was negative for tubercle bacilli. 

The patient was again seen in April 1943. X-ray examination showed no 
significant change in the amount or character of the renal calcification. Wc 
have not seen the patient since that time. 


DISCUSSION" 

In none of our cases have we obtained surgical or autopsy specimens of the 
kidney for histologic study. However, Govan 8 reports the necropsy examina¬ 
tion of the case studied by Baines, Barclay and Cooke 5 wherein nephrocalcinosis 
was observed associated with hyperchloremia and low plasma bicarbonate in a 
woman 29 years of age. We are interested concerning the findings in the urinary 
tract: 

Both kidneys were enlarged with dilated pelves and calyces which contained 
many light brown calculi of varying size. Some calyces contained single large 
stones and others innumerable small stones of similar color. Erosion and ulcera¬ 
tion of the pelves were evident, with thinning of the renal parenchyma in addi¬ 
tion to multiple stones in the right ureter. 

Microscopically the glomeruli were enlarged, many having undergone hyaline 
obliteration, but there was no evidence of glomemlitis. The cells of (he proximal 
tubules were exceptionally swollen and atypical due to the presence of large 
vacuoles. The nuclei were pushed (o the base of the cells. Degenerative and 
regenerative changes were evident in the descending portion of the proximal 
convoluted tubule. Occasional calcification of necrotic cells was observed. In¬ 
tense fibrosis made identification of the narrow portion of IJenlc's loop difficult 
but the ascending limbs were dilated, many containing casts which showed 
calcification. 
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More significant changes were present in the collecting tubules. Occurrence 
of calcification was common both within the tubules and the necrotic epithelium. 
Calcified masses lay imbedded in surrounding fibrous tissue which appeared to 
have been extruded from the tubules. The ducts of Bellini also contained calci¬ 
fied material and many showed ulceration and severe inflammatory reaction 
which extended to the renal pelvis. 

The findings hi this case represent advanced disease. The patient was known 
to have had urinary calculi for at least 5 years and had experienced polyuria 
and thirst since the age of 10, which may have indicated the onset of her disease. 
However, except that the findings are more extreme, they agree with other re¬ 
ported pathologic studies in nephrocalcinosis 10 and consist of pronounced tubular 
changes with calcification in the distal and collecting tubules, as well as extra¬ 
tubular calcified concretions in the renal papilla. 

We have now observed 12 cases of nephrocalcinosis in which a clinical diag¬ 
nosis was made by means of roentgen examination of the kidneys. All but two 
of these patients have formed stones; hi many instances the discovery of nephro- 
calcinosis was made only on consultation sought because of renal colic. As we 
reflect upon these cases, certain interesting points emerge: 1) I believe we are 
justified in assuming that the primary trouble is renal tubular damage brought 


on by some nephrotoxic agent, which max' be bacterial or chemical. 2) The 
calcification follows this tissue damage and occurs chiefly in the distal and 
collecting tubules and extratubular tissue of the renal papilla. The term dys¬ 
trophic calcification has been applied to this pathologic process long recognized 
by pathologists. 3) The tubular dysfunction may give rise to certain metabolic 
disturbances, notably hyperchloremic acidosis and disturbances in calcium and 
phosphorus metabolism. Rickets has been observed by Albright. 4) These 
tubular and papillary calcifications lead to the formation of urinary calculi, 
o) As far as the radiologic findings are concerned, this is not always a diffuse 
bilateral disease; it may be unilateral or localized to only a small portion of 
tbe kidney. When one assembles all these facts, the mechanism for stone forma¬ 
tion affords clmical support for the ideas propounded by Randall in 1936 and 
subsequently supported by Keyser. 

As a result of clinical observation, extensive autopsy' examinations and ex¬ 
perimental studies, Randall came to the following conclusions: 

1) That in tbe absence of stasis, a primary renal calculus is dependent upon 
“"^ses because of a pathologic condition of tbe renal papilla. 

-) The pathologic condition is a varying degree of damage to the structures 
° q ie (i C0 ^ pc * ,n fs tubules and supporting interstitial tissue. 

•) This damage is succeeded in the living by attempted repair in which 
calcium salts may be deposited. 

•usd ca ' c ' um sa ' t deposition may be both intratubular and extratubular 

am o x a lying degree; in some slow, discrete and chronic; in others acute 
cap'd and overwhelming.” 

^ aut opsy studies two types of lesions in the renal papilla xvere observed: 

b. 'm, J. S., Klingberg, W. G. and Stowedl, R. E.-. J. Pediat., 36: 323, 1950. 



11G 


WILLIAM J. ENGEL 


T}T5c 1, a calcium plaque predominantly interstitial and showing a slow, chronic 
course usually situated at the apex of the pyramid; type 2, an intratubular 
deposition of calcium indicating a more acute and rapidly developing process. 

Type 1 is most frequently on the side wall of the papilla and remains harm¬ 
less until brought to the surface by growth and pressure. Once exposed, it is 
bathed in urine and, acting as a foreign body, becomes the nidus upon which 
any urinary salt may crystallize. Thus Randall demonstrated calcium phos¬ 
phate, calcium oxalate, and uric acid calculi with the same calcium core. 

In type 2 the calcium salts were principally intratubular producing tubular 
damage. Only calcium phosphate was demonstrated in this type and any stone 
formation occurred at the papillary tip where the morbid process was most 
advanced. In 1,154 autopsies type 1 was found in 19 per cent, and type 2 in 
only 1.9 per cent; there were 65 examples of calculus growing adherent to the 
renal papilla. 

Based upon this concept, one may presume that the cases of nephrocnlcinosis 
herein reported represent extreme examples of type 2 lesion. 

Randall emphasized the pathologic findings observed in the renal papilla. 
However the evidence presented by these cases of nephrocnlcinosis justifies the 
concept that the pathologic process may begin even higher, certainly in the 
distal convoluted tubule and possibly in the proximal tubules. 

Even in this group of cases demonstrable by roentgenogram the extent of 
the injury and resulting calcification are variable. Furthermore, cases of nephro¬ 
cnlcinosis are known to have existed in which the lesion was not demonstrated 
by x-ray. We may assume that it is possible to have minimal, limited and localized 
renal tubular damage which is followed by calcification. This small calcific 
fragment works its wa 3 r down through the collecting tubules, perhaps ns a 
foreign body, and fmall}' emerges at the tip of the renal papilla. Then, as Randall 
comments, it becomes the nidus around which urinary salts accumulate to In¬ 
come a calculus, which finally drops off to be passed. This would explain the 
frequent clinical observation of the patient who passes a single stone and never 
has a recurrence. Conversely, recurrent stones may be due to more widespread 
kidney damage or to some constant source of repented damnge to the renal cells. 
Focal infection deserves consideration. 

Perhaps we urologists have become accustomed to thinking of the renal 
pelvis and the minor calyces as the top of the urinary tract. The problems 
presented by the disease under discussion indicate that we must consider the 
collecting tubules and even the nephron in order to understand this and possibh 
other diseases as well. We have, in these cases, a clear demonstration of what 
is perhaps the chief mechanism of stone formation. That mam - of these cases 
are visible to radiographic demonstration is unfortunate for the patient as it 
bespeaks extensive renal damage with an uncertain or unfavorable prognosis- 
Ilowever it may serve us, for by analogy we may picture the same process in 
its minimal form not visible to x-ray until a sizable stone develops. As we Irani 
the causes of renal tubular injury we may also learn the manner in which to 
prevent many of these primary renal calculi. 
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ETIOLOGY AND PREVENTION OF RENAL CALCULI 
CHARLES C. HIGGINS 

From the Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, O. 

The investigation of the etiologic factors associated with the formation of renal 
calculi has been stressed by urologists and urologie surgeons interested in the 
experimental production and dissolution of renal calculi and the clinical aspects 
of renal lithiasis. 

The detection and recognition of the causative factor or factors permit the 
establishment of a postoperative regimen instituted to min i m ize the incidence of 
recurrent stone formation. 

In instances in which lesions exist which are amenable to correction by surgical 
intervention, it may be accomplished at the time the primary calculus is removed 
from the kidney. 

It is generally conceded that no single causative factor is instrumental in the 
production of all renal calculi; thus in the period of preoperative investigation a 
comprehensive search is required to ascertain the etiologic factor in the indi¬ 
vidual patient. 

In view of the high incidence of recurrence cited in the past, the surgical 
removal of the calculus from the kidney must be considered as but one phase in 
the management of the patient. During the period of preoperative investigation, 
the following contributing factors merit attention: 


VITAMIN A DEFICIENCY 

h Numerous clinical and experimental observations demonstrate the rela¬ 
tionship between calculus formation and the absence or a deficiency of certain 
essentials in the diet. This was especially stressed by Fujimaki 1 and McCarrison. 1 
These observers noted “stone areas” or geographic areas in which calculi occurred 
"ith unusual frequency in India and China where the people subsist on im¬ 
properly balanced diets. Since their report additional “stone areas" have been 
recognized in Turkey, Russia, Egypt, Palestine, England and France, and in 
other countries. 


From the analysis of the diets in these localities, it is evident that the popula¬ 
tions subsist on diets which are deficient in certain essentials, or foods poorly 
•alanced in acid and alkaline ash. Several observers have stressed the deficiency 
o \ itamin A in the diets of the peoples in these localities. 

- In the last Centura', calculus disease was one of childhood in England and 
ranee. -Toly believes that it is no longer considered a disease of childhood but 
rat er one of adult life. This decrease in the incidence of stones in children has 
>Cen a,t rented to nutritional and dietary progress. In contrast to this observa- 


lV. May J l 7 ai i<) 5 i 1 meeting ' Amer i c an Association of Genito-Urinnry Surgeons, Skytop, 
j ^ajimaki. Y.: Japan M. World 6 : 29. 1926. 

! JoIvT’r"' 1 *" Bri ’' M ' J ' 1:1009 • 1931; also Lancet 1: 1413. 1931. 

(•„ mi ? Mono and Calculus Disease of the Urinary Organs. St. Louis: C. V. Mosbv 
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observed that the culture of the urine -was sterile in IS per cent. Thus while 
renal infection is not a necessary precursor of stone formation, it is frequently 
observed. 

Complete bacteriologic study is essential including a gram stain of the urinary 
sediment, culture, test for urea-splitting properties of the offending orga nism 
and sensitivity tests. 


STASIS 

In certain instances renal stasis appears to precede calculus formation. Stasis 
is conducive to the shifting of the pH of the urine to the alkaline side, and 
produces a fertile field for bacterial growth. 

The presence of stasis may be visualized by excretory urography and, when 
secured prior to operation, permits correction of the causative factor at the 
time of surgical intervention. Likewise an initial film and an excretory urogram 
should be secured before the patient is di smi ssed from the hospital to determine 
whether or not stasis has been e limin ated and to avoid misrepresentation of 
false recurrences at a later date. 


HYPERPARATHYROIDISM 


The relationship between hyperparathyroidism and renal lithiasis has received 
considerable attention in recent years. In 1934 Barney and Alintz 9 reviewed a 
series of cases in which the diagnosis of hyperparathyroidism was confirmed by 
surgical intervention. In 61 per cent of this group calculi were demonstrable in 
the urinary tract. They stated that hyperparathyroidism is a causative factor 
m 4 to 5 per cent of the cases. They postulated further that in approximately 70 
per cent of cases of hyperparathyroidism calculi are discernible, and in 3S per 
cent of patients there may be pathologic changes in the bones and urinary tract. 

^angree™ in a review of 50 cases of renal and unilateral calculi observed one 
patient with a tumor of the parathyroid gland. Braasch 11 cited an incidence of 
0-- per cent, and I have observed a frequency of l.S per cent. 

Recently Beard and Goodyear^ in a review of 150 cases of renal lithiasis 
stated that hyperparathyroidism was present in S per cent of cases. 

I believe that hyperparathyroidism is more frequently an etiologic factor than 
5 1* 0011 presumed in the past. An intensive study is essential to eliminate this 
potability. The level of the serum calcium and serum phosphorus and total 
proteins cannot be evaluated by one determination, but should be repeated. If 
ore is an elevation of the serum calcium and a lowering of the serum phosphorus 
a f (itional studies are necessary. The patient is hospitalized and after following 
W'ub < ^ c ‘ t f° r 3 days, 24 hour studies are made of calcium excretion in the urine. 

• ulkowitch test of the urine detects the gross presence or absence of hyper- 
J Clnuru b and roentgenologic survey may reveal bone lesions compatible with 

Harney. J. D. and Mintz. E. R.: J. A. M. A.. 103: 741, 1034. 

,, ‘‘ an PWe. H. K.: J. Urol.. 59: S42, 104$. 

,. raa?rl> - YY. F. and Foulds. G. C.: J. Urol.. 11: 525. 1924. 

'”' r d. D. K. and Goodyear. YY. F..: J. Urol.. S4: 63S. 1950. 
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t e diagnosis of hyperparathyroidism. Routine^, the calcium ion concentration 
should be determined as it is of primary physiologic and clinical importance. The 
calcium ion concentration is obviously a resultant of the equilibrium between the 
total calcium and the total protein. That the investigation of the blood calcium 
alone does not suffice is evidenced by the fact that fluctuation in the total calcium 
occurs in response to fluctuations in the concentration of the total proteins in 
the plasma. Such a fluctuation in the total calcium in the plasma, therefore, is 
essential in maintaining a normal calcium ion concentration. An increase in the 
calcium ion concentration in the plasma is strong evidence of hyperfunction of the 
parathyroid glands. 

Hypercalcinuria does not necessarily imply the presence of hyperparathyroid¬ 
ism, as 40 to 60 per cent of patients with renal lithiasis maj r have hyperealcinurin 
in the absence of hyperactivity of the parathyroids. The excretion of calcium in 
the urine is influenced by varying the calcium and phosphorus content of the 
food, the intake of vitamin D, the renal function and the acidity of the ash in 
the diet. 

CALCIUM PLAQUES 

Randall 1 ’ in 1937 described the calcium plaques involving the papilla and 
stated that the}' had been observed in the renal papilla in 140 of G09 cases in 
which postmortem studies were made. In this series of 49, renal papilla with 
adherent stones were observed. 

Vermooten 14 in 1941 in a study of 10G0 pairs of kidneys in South Africa stated 
that in only 88 pairs were calcium plaques observed. Kjolhcdc and Larsen 14 
did not consider that Randall’s papillary lesions were new pathologic entities. 

Domanski 16 in the experimental production of calcium oxalate calculi in albino 
rats reproduced the papillary' lesions and the calculi were either attached to the 
tip of the papilla or were loose in the renal pelvis. The incidence of stone forma¬ 
tion was highest in the group of rats having a diminished intake of vitamin A. 

S'EPmiOCA LCINOSIS 

The relationship between ncphrocalcinosis and renal calculi is evident by the 
clinical observation that the first symptom of the disease may be an attack of 
colic with or without the passage of the calculus. In addition to the characteristic 
roentgenogrnphic findings of clusters of calcific deposits in the renal pyramids, 
calculi may be observed in a calyx or the renal pelvis. 

The disease was described by Butler, Wilson and Fnrbcr 17 in 1036. Since that 
time additional cases have been reported by Albright, 14 Engel 1 ’ and others. 

A diagnosis is established by the typical x-ray findings, acidosis, hyperchlo¬ 
remia, a negative calcium balance, and hypercalcinuria. 

11 Handall, A.: Surp., (Ivricc. ami Obsf., 64: 201, 1037. 

n Vermontcn, V.: •/. A. At. A., 109: So 7, 1937. 

Kjolhedo, K. T. and I.nr.-cn. It. K. .t, fro!., 47: 45, 1012. 

i* Domaiiski, T. .1. ■ Am. -t. f tin. Hall)., 20: rOi, 1050. 

ir Hutlor, A. At.. Wilson. .t. I.. and Harbor. S. J. Redial., 8: ISO. 1030. 

i< Albright. F. and others: Hull. Johns Hopkins Hosp.. 66: 7. 10111. 

I. |.; nc r|, \V. J. J. A. AI. A., 146: 2 ss, 1051. 
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It is Albright's theory that nephrocalciuosis is the result of damage and dys¬ 
function chiefly of the distal convoluted tubules. 

METABOLIC DISEASES 

Various metabolic diseases may be associated with an excessive excretion of 
crystalloids in the urine. The following merit investigation: 

Gout. Gout is a metabolic disease in which excessive amounts of crystalloids 
may be present in the urine. The patient may experience repeated attacks of 
colic due to the passage of a stone or showers of uric acid crystals. The presence 
of uric acid crystals may be detected in the urine. A normal person excretes 0.3 
gm. to 1.2 gm. of uric acid daily: the amount is obviously influenced by diet. It 
is of interest to note that there may be an elevation of the blood uric acid, and 
uric acid calculi in the urinary tract, while the patient exhibits no clinical symp¬ 
toms of gout. 

Cystinuria. Cystinuria is a familial disease stated to be caused by the derange¬ 
ment of intermediate protein metabolism. Kormally cystine is oxidized, and the 
sulfur is excreted as a sulfate. In cystinuric patients the cystine is not oxidized 
to sulfate and the metabolism of the cystine conversion to taurine is undisturbed. 
It is estimated that 2.5 per cent of patients with cystinuria develop calculi. 

Seeger and Kearns 10 in 1925 collected 1S1 cases of cystinuria from the litera¬ 
ture and in 124 instances calculus disease were noted. 

The cystine may be found in the urine partly in solution, and also in crystal¬ 
line deposit. 

In instances in which a family history of calculus is elicited, the urine should 
be tested for cystine, and microscopic study for crystals is advisable. 

Oxaluria. Approximately 12 to 30 mg. of oxalic acid, which has an exogenous 
and endogenous source, is excreted in the urine daily. Examination of the urine 
for crystals should be a routine procedure. 

Davis. Klingberg and StowelT 1 cited a case of a boy 3 years of age with nephro- 
calcinosis. nephrolithiasis and calcium oxalate crystals in the kidneys and bones. 
They suggested this might be due to a defect in the calcium or oxalate metabo¬ 
lism in the patient. 

Xanthinuria. In 1934 Kretschmer- collected from the literature a series of 
1-1 xanthine calculi cases and added an additional one. We have observed 5 
patients with xanthine renal calculi. T. ric acid is the most important purine in 
1 c urine but 30 to 50 mg. of purine bases, xanthine, hvpoxauthine. guanine and 
auenine are present also. 

f hosphafuria. Phosphaturia may be of three types: 11 temporary phosphatnria, 
"" lloc ^ by partaking of foods with a high alkaline ash or medication; 21 perma- 
’jcnt infected phosphaturia due to the presence of urea splitting organisms; 
permanent noninfccted phosphaturia. the cause of which is obscure. 

evident that many factors may be associated with calculus forma- 

.. ^ < ' c . rr - ^-4. and Kearns. W. M. ; J. A. M. A.. 85: 4, 1025. 

,. v,s - J - s - Klingberg. \Y. G. and St dwell. R. D.: J. Pediat.. 36: 323, 1050. 
Kretschmer. H. I,.: J. Urol.. 38: 1S3. 1037. 
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tion. Unless a comprehensive investigation is pursued, and corrective measures 
instituted, the incidence of recurrent stone formation will remain relatively 
high. Elimination or correction of the causative factors will be accompanied by 
a reduction in the morbidity of this disease. 

Several procedures may be employed to minimize the incidence of recurrent 
calculus formation: 

1) Maintenance of a large fluid intake (distilled water) and output for 1 year. 

2) Elimination of foci of infection. 

3) Eradication of infection in the urinary tract. 

4) Correction of stasis. 

5) Correction of metabolic diseases. 

G) Exploration of parathyroid glands in the event that a diagnosis of hyper¬ 
parathyroidism is established. 

7) Additional vitamin A. 

8) Chemical analysis of the calculus. 

9) Dietary management. 

10) Basaljel or estrogen therapy. 

11) Treatment of nephrocalcinosis. 

a) Reduce the hyperchloremia. 

b) Correct the acidosis. 

c) Correct the negative calcium balance. 

The dietary routine to be advocated is governed by the chemical constituents 
of the calculus, optical crystallographic or petrologic study, the pH of the urine 
from the kidney which harbored the calculus, the crystals observed in the 
urine, and the blood chemistry findings. 

The purpose of the diet is to shift the pH of the urine to a point at. which the 
crystalloids, which were constituents of the primary calculi, are maintained in 
complete solution. 

Thus by maintaining the salts in complete solution, the precipitation and 
formation of accumulations of crystalloids arc prevented, thereby eliminating a 
requisite essential for the formation of renal calculi. Scott has stated that, in 
most patients with urinary calculi, stone formation is limited to a specific type. 
When acid stones arc formed, usually, an alkaline ash diet wall not cause forma¬ 
tion of alkaline stones, and vice versa. 

In patients in whom the calculi were composed of phosphates, carbonate.', or 
a combination of the two, the high vitamin A acid ash diet is recommended. By 
maintaining the pH of the urine between 5.2 and 5.4 the phosphates and car¬ 
bonates arc sustained in complete solution, thus eliminating from the urine 
crystals and sediments which precipitate in alkaline urine. I prefer to determine 
the pH of the urine in each individual case to ascertain the point at which the 
salts are maintained in complete solution, as some degree of variation may occur. 

For uric acid, cystine and xanthine calculi, the high vitamin A, alkaline ash, 
low purine diet is advocated. The pH of the urine is shifted by modifying the 
constituents of the diet, to a point, where these salts are not precipitated m the 
urine and, at the same time, the alkaline salts are maintained in complete sola- 
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tion. Foods with a high purine content are restricted to minimize the amount of 
uric acid and urates available to be precipitated in the urine. 

When the stone is composed of oxalates, foods with a high oxalic acid content 
are restricted. The oxalates are precipitated in a wide range of urinary reaction; 
the pH of the urine may be acid or alkaline. To increase the solubility of the 
calcium salts, it is advisable to maintain the pH of the urine slightly on the acid 
side. It is obvious that various combinations of the diet may be required, and 
this is determined by the chemical constituents of the stone. 

This same dietary routine is instituted in the group of patients for whom the 
diet is prescribed in an attempt to produce dissolution by dietary means. The 
diet is not applicable for the dissolution of oxalate calculi, inasmuch as oxalates 
precipitate in urine, the reaction of which is acid or alkaline. 

I again reiterate that the role of the diet is only for those patients in whom the 
pH of the urine may be controlled by dietary means; this constitutes the major¬ 
ity. 

It does not suffice to merely prescribe the diet; the patient is required to make 
daily pH determinations of the urine (which takes only a few moments) and 
present them to the physician at monthly intervals. In instances in which the 
pH of the urine is not maintained at the desired level, further dietary adjustment 
is essential. 

There are instances in which the pH of the urine cannot be controlled by' diet¬ 
ary means. Usually this occurs in the presence of a urea splitting infection in the 
unnaty tract which cannot be eradicated by the various chemotherapeutic agents 
available at the present time. Under these conditions the calculi are usually 
phosphatic in type or composed of phosphates and carbonates. 

The role of aluminum gel in this group cannot be overstressed. The principle 
involved in aluminum gel therapy rests on the fact that the aluminum gel in 
passing through the gastro-intestinal tract unites with the phosphorus to form 
insoluble aluminum phosphate which is excreted as such from the bowel. This 
minimizes the resorption of phosphates from the gastro-intestinal tract, reduces 
the serum phosphorus, and favors a more complete tubular resorption of phos¬ 
phatic ions; thus a reduction in urinary phosphate excretion occurs. In reality 
the phosphates, instead of being excreted in the urine, are now being eliminated 
in the stool. 

The extent of this reaction is determined by the intake of phosphorus and the 
type and dosage of the aluminum gel prescribed. A normal person, on an average 
'ct. excretes approximately I gm. of urinary phosphorus daily. The dosage of 
ic aluminum gel is determined by study' of the urinary phosphorus excretion 
"Inch can readily be reduced to 200-300 mg. per 24 hours. 

^ ne other type of therapy may prove to be of value but, while I have used 
iE m experimental work, insufficient data are available to recommend it gen- 

' ■ ^"his consists of the use of estrogens, 

ic rationale for the use of estrogenic hormones rests on the concept that 
' n ^ ie urine is not a waste product but a useful constituent by -virtue 
capacity to enhance the solubility of calcium, and also on the ability of 
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estrogenic hormones to increase the excretion of citric acid and to reduce that of 
calcium. At the present time I have used this type of therapy only for those 
patients having had hysterectomies. 

Thus the management of the patient with renal lithinsis is a complex problem 
of which surgery constitutes but one phase. The fields of chemistry, bacteriology, 
endocrinology', dietetics and others are involved. Failure to recognize and eradi¬ 
cate the etiologic factors will be followed by a high incidence of recurrent calcu¬ 
lus formation. The efficacy of the dietary regimen is determined by the rigidity 
of its enforcement. 

In conclusion, familiarity with all phases of calculus disease, close adherence 
to the known concepts of stone formation, and the utilization of procedures to 
minimize recurrent lithiasis, will be attended by a pronounced reduction in the 
morbidity of calculus disease. 
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REMEW OF ONE YEAR’S EXPERIENCE WITH THE JOHNSON 
EXTRACTOR IN THE MAX AGE AIEN T OF 
URETERAL AND RENAL CALCULI 


RICHARD P. AIIDDLETON and O. E. GRUA 

From The Department of Surgery, University of Utah School of Medicine, and The Veterans 

Hospital, Salt Lake City 


Of all the instruments offered through the years for the cystoscopic delivery 
of ureteral stones 1 we have been most gratified, by the use of the wire basket 
snare or dislodger devised by a former member of the Western Section, Dr. 
Franklin P. Johnson of Portland, whose untimely death occurred in 1943. In 
reviewing the origin of the instrument, 2 we were interested to recall that he first 
presented it formally in 1936 at the meeting of the Western Section in Salt Lake 
City, the city in which the work here reviewed was done. In 1935, Dr. Johnson 
had shown an experimental model at the meeting of the .American Urological 
Association in San Francisco, and had demonstrated how easily he could with¬ 
draw a stone from a rubber tube with the instrument. At that time, however, 
he had not yet extracted a stone from the ureter. 

When Johnson’s “snare” became available we were already favorably im¬ 
pressed by the Couneill dislodger, which was the first instrument to utilize the 
principle of the wire cage (fig. 1). This principle, we regard as a distinct advance 
in the manipulative treatment of ureteral calculi. It is based on the sound 
mechanical conception of enveloping the calculus in a mesh of smooth wires, 
under circumstances where traction narrows the girth of the basket and tightens 
its grip upon the stone. The Johnson basket seems to us to be a refinement of 
the Couneill instrument. It is smaller, less rigid, and therefore safer. Like the 
Couneill basket it provides the stone with a wedge-like presenting point and a 
skid” to facilitate its extraction. The elimination of the pull wire in the Johnson 
instrument has made it more flexible without impairing its success. 

be believe that textbooks in urology tend to overpraise the multiple catheter 
technique for the extraction of ureteral stones, and we have never had much 
(access with Howard’s spiral dislodger. Since 1937, however, we have become 
mcreasingly dependent on the Johnson extractor, so that we now use it almost 
to the exclusion of other methods except open surgery. Our enthusiasm for it 
'cutnines to grow and we are convinced that with it most stones in the lower 
Oird of the ureter can be delivered expeditiously and safely (figs. 2 and 3). 
Accptions are those with extreme impaction or spasm, where no catheter or 
Kingie will pass the stone, and those occasional giant calculi in the ureter too 
J"gc to enter the basket and obviously suitable only for operation (figs. 4 and 


A c judge from the literature that some urologists are deterred from the frequent 

hlalio! June ’7 U il»5i CCtinB ’ Wcstorn Section - American Urological Association, Sun Valley, 

Fctorans''\’ f ™ 1 ; | jj^ of t,lp authors and do not ncccssnrily represent the policy of the 

; jVU' 1 ' ' V 1 U ot. 40: R5-100. 1W3S. 
tin-on, F . Urol, 37: St-Stl, 1037. 
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use of such a device by fear of ureteral perforation. Any experienced evstoscopH 
will ndnut the need for caution in passing tliis instrument into an obstmeted 
ureter, but the statistics on ureteral perforation are not. unfavorable to its use. 
n 194G, Howard 3 reported 8 instrumental perforations of the ureter, all with 
catheters and bougies, and not one due to the use of a wire basket stone ex¬ 
tractor. 




Fig. 1. A, Couneill stone extractor, first instrument to utilize principle of wire cage. 
B, Johnson extractor. C, same, with recently available Bpiral tip. 

We use the Johnson basket for some stones in the middle and upper third of 
the ureter, and to our great gratification one of us (E. Gnia) recently caught a 
stone in the renal pelvis and withdrew it safely at a single manipulation. This we 
considered somewhat of a therapeutic triumph, for open surgery in this case 
would have been attended with great difficulty and damage to the kidney. It 
not only had an intrarenal pelvis, but the kidney was enclosed in dense adhesions 
from three previous operations for stone. This experience is similar to one 
reported by El)ik A in which a stone was extracted from the renal pelvis with a 

5 Howard. F. S.: J. Frol.. 56:310-331, 10IG 

• Kllik. M.: J. Frol.. C6HG-1S. 1010. 
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looped catheter. It need scarcely be said that rre do not routinely recommend 
the attempt at cystoscopic delivery of stones from the pelvis of the kidney 
Failure of the stone to engage in the upper ureter may be strong presumptive 
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JOHNSON EXTRACTOR IN URETERAL AND RENAL CALCDLI 

factors predisposing toward calculi in the male upper urinary tract are chronic, 
often unsuspected, genital infections and minor degrees or urinary stasis from 
large caliber urethral stricture or latent prostatism. 



Fig. 5. A, large bizarre “icicle” calculi in left upper and lower ureter. Lower calculus 
was rejected for cystoscopic manipulation because of its great length. B, targe calculus in 
left lower ureter treated bv open surgery because of its size and presumable inflammatory 
infiltration of ureter (Iong'duration of symptoms). C, D, big calculus in upper right ureter, 
causing total reflux of pvelographic medium. Because of size and tight impaction, this stone 
was also considered not suitable for endoscopic manipulation. Removed by ureterotomy. 

Table 1. Results of cystoscopic manipulation of ureteral calculi in 1950 


Number of patients. 70 

Extracted at first manipulation. 43 

Extracted at second attempt. 4 

Third or later attempt. 2 

Stone fragmented. 3 

Stone passed after manipulation. 7 

No follow-up. 9 

Resorted to open surgery. 2 

Position of the stones in the upper urinary tract 
Kidney. \ 

bpper half of ureter. 6 

bower half of ureter. 63 

Complications of extraction 

Epididymitis. 2 

I erforation of the ureter. 0 

Deaths.. n 


^ c have recorded the results of manipulations for ureteral and renal calculi 
luring the past year (1950). Most of the patients were seen in private practice, 
'tit lb of them were treated by one of us (E. Grua) during the same period at 
1 a oterans’ Hospital in Salt Lake City. Table 1 gives our results. 
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Many of these manipulations for stone were carried out as office procedures, 
and some were sandwiched into the afternoon’s work as emergencies within a 
few hours of the onset of the acute renal colic. We are convinced that prompt 
and efficient office treatment of such patients often is better than hospitalization. 
The patient is promptly relieved of his pain and has his stone in his hand, where 
it is no longer a menace to liis kidney, wliile the hospitalized patient is usually 
tided through a wretched night with opiates in order to be cystoscoped during 
the regular surgical schedule the next day. 

Some of our hospital manipulations have been done under spinal anesthesia 
with a small low injection of some short acting agent such as procaine (fig. G). 
Most of the procedures, however, including all those done in the office, were 
accomplished with light pentothal sodium anesthesia, which we have found 
eminently satisfactory. The subject is somewhat controversial, but we believe 
that pentothal can be safely used in the office if the personnel is adequately 
trained. We have had no complications from its use in the last 10 years. We 
give no premedication and insist that the anesthesia shall be extremely light, 
limiting the total dose to \ gm., and never injecting more of the drug after the 
patient has ceased to be able to count. The occasional mild protestations of a 
semiconscious patient are no hindrance to our work, and the patient, on awaken¬ 
ing, rarely remembers any pain. 

As a rule, the diagnosis of ureteral stone is made by the plain abdominal 
x-ray or excretory urogram, and the stone manipulation is the first cystoscopy. 
We begin by exploring the site of ureteral obstruction with a catheter or bougie. 
We prefer to use for this purpose an SF Braasch bulb which frequently, due to 
its superior thrust, will find its way past an impacted stone to the renal pelvis 
when the ureter seems totally blocked to a smaller and more delicate catheter. 
A OF spiral or olivary tipped ureteral catheter sometimes serves well as a pre¬ 
liminary to the Johnson extractor. We do not employ wire stylets to stiffen the 
catheter and do not inject oil or relaxing agents into the ureter. If the obstruc¬ 
tion can be passed at all, we usually meet success with the introduction of the 
basket and can anticipate being able to present the stone to the patient within a 
few minutes. The extractor is inserted into the ureter well beyond the level of 
t.hc stone and withdrawn with a gentle motion or rotation. The twisting must 
always be clockwise to prevent unscrewing tbe filiform tip. If the stone is not 
caught in one or two sweeps of the ureter it is not likely to be engaged at all. 

The sensation of a stone caught in the basket is easily discernible, especially 
when the intramural portion of the ureter is reached. It is much like that of a 
“bite” to the fisherman. Resistance at the intramural portion of the ureter i> 
overcome by firm but gentle traction, not unlike that used with obstetrical 
forceps. With big or jagged stones we believe the enveloping taped wires of the 
Johnson instrument make the traction much safer than with the looped catheter. 
Ycrv rarely we have sent patients with firmly impacted stones in the basket to 
the hospital for light mechanical traction. Once the basket with the stone has 
been drawn into the bladder the eystoscopc and extractor are removed as one. 
The stone usually remains in the basket, but if it is lost in tbe bladder it can 



Fjn. G. A , large calculus in left lower ureter. B, retrograde pyelograms showing some 
dilatation of ureter just above stone* but not much efTect on kidney. C\ excretory urograms 
rnade IS months later. Position of stone and its size are unchanged, but hydronephrosis has 
developed. />, stone in Johnson basket after its removal by 15 minutes of traction under low 
F pwal anesthesia. 
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Fig. 10. Case 3. .1, excretory uropram showinp stone 1 cm. in diameter causinp aimed 
total obstruction of ripht lower ureter in woman 5 months prepnant. B. calculus cnpaccd 
in Johnson basket with inlvinp catheter for vesical drainape. Following extraction of stone, 
prepnancy went to term, with normal delivery. 

severe right abdominal pain of 2-1 hours’ duration. Excretory urography revealed 
the ripht renal silliouette about oO per cent larger than the left. Excretion on the 
right side was markedly delayed and, after 1 hour, large, faintly visible blob 5 
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indicated marked dilatation of the calyces. At the level of the right ischial spine 
there was a triangular calcified shadow about 1 cm in diameter (fig. 10). 

Two days later, under pentothal anesthesia, the Johnson extractor was passed 
beyond the point of obstruction in the lower right ureter. Attempts to withdraw 
the instrument were unsuccessful and an x-ray showed that the stone was 
engaged in the basket. Accordingly it was left in place with an 18F Foley catheter 
in the bladder for drainage. Forty-eight hours later pentothal was given again 
and steady traction applied to the extractor. It came away and the stone was 
found in the wire basket. There were no complications and the patient was 
discharged in good condition with her pregnancy uninterrupted. 


w-~i 



Fig. 11. Case 4. Stone in lower end of right ureter, and larger calculus causing total 
. )!,truc Uon of left upper ureter. Stone easily removed from nght ureter at office with 
olmson extractor. Several davs later, patient hospitalized, and other stone subjected to 
open surgery. ‘ J 


Case 1: Airs. F. W. AL, aged 5G, had recurring pains in the abdomen and both 
loins for several months, accompanied by nausea and vo mitin g Excretory' 
urograms revealed a large impacted stone in the upper portion of the left ureter, 
uith a( lvanced hydronephrosis, and also a smaller stone in the lower end of the 
right ureter without much dilatation above it (fig. 11). Cystoscopy was done 
under pentothal in the office. The right ureteral orifice could be seen bulging, 
'id the stone itself was not in view. It was disimpacted by pushing it back with 
a >ougie and was then easily caught and delivered with the Johnson instrument. 
• c\ oral days later the patient was hospitalized and the large stone in the upper 
eft ureter was removed surgically. 

Case Mrs. 0. ,T. was not seen during 1950, so her case is not included in 
'' Ur S,a ristics. It is presented to illustrate a simple method of disimpacting a 
one in the lower end of the ureter in a female patient. She was in acute distress 
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with a stone so tightlj- lodged in the intramural portion of the left ureter that 
no bougie would pass the obstruction. The stone was, however, easily palpable 
in the vault of the vagina, and we found it possible to stroke it upward with the 
finger tip, and then to introduce a cystoscope immediately and extract it from 
the ureter with the Johnson basket. 

COXCLUSIOXS 

The Johnson wire basket “snare” or stone dislodger is a refined, efficient, 
mechanically correct device for the extraction of stones from the ureter. With it 
stones of suitable size, which are not hopelessly impacted, can usually be removed 
from the lower third of the ureter. With caution it can be used occasionally in 
the middle or upper third of the ureter, and we have even extracted one stone 
from the renal pelvis. So far as we know we have never perforated a ureter with 
the Johnson basket. In our hands it has come to be used almost to the exclusion 
of all other methods for the cystoscopie extraction of ureteral calculi. 

722 Boston Bldg., Salt Lake City, Utah 
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PRIMARY AMYLOIDOSIS OF THE RENTAL PELVIS AND URETER: 

REPORT OF CASE 

LOUIS W. GILBERT 
Fellow in Urology, Mayo Foundation 
AXD 

johx r. McDonald 

Division of Surgical Pathology, Mayo Clinic, Rochester, Minn. 

Primary amyloidosis of the genito-urinary tract is a rare disease. In the ma~ 
joritv.of cases (S cases) 1 the disease has been found in the bladder. The urethra 
and seminal vesicles have been involved. 1 A kim ot-o 3 was the first to describe a 
a focal nodule of amyloid in the renal pelvis. Lehmann 4 reported the necropsy 
findiugs of a localized amyloid deposit in the wall of the ureter. Our case of pri¬ 
mary amyloidosis of the renal pelvis and ureter is the first to be reported in the 
English literature. 

Amyloidosis has been classified by Dahlin as follows: 

I. Primary anryloidosis 

A. Systemic 

B. Focal or tumefactive 

II. Amyloidosis complicating myeloma 

A. Systemic 

B. Focal or tumefactive 
III. Secondary amyloidosis. 

Primary amyloidosis of the genito-urinary' tract is focal or tumefactive (I, B). 
Focal deposits of amyloid are seen in patients who usually have none of the 
diseases that commonly lead to secondary amyloidosis. 

Amyloid is a homogeneous, amorphous, moderately eosinophilic material 
"hicli shows metachromatic staining with methyl Volet and methyl green. It 
usually has an affinity for Congo red and stains yellow or faintly pink with van 
Gieson's connective tissue stain. 5 

Amyloid is composed chiefly of protein-like materials and amino acids. The 
niost favored theory on the pathogenesis of amyloid degeneration in tissues is 
one that considers it to represent an obscure derangement of protein metabolism. 5 

REPORT OF CASE 

A o--year-old white woman entered the Mayo Clinic on September 12, 1950, 
complaining of severe intermittent pain in the left flank of 2 weeks’ duration. 

| fT ' Kcr ' ?• L.. Thomley. M. W. and McManus, R. G.: Primarv aruvloidosis of the 
"Udder.I r ol., 63: 700-793. 1950. 

i \E ic - L M Amyloid tumor of the bladder. J. Urol.. 61: 365-370, 1949. 
nut, R - : liver amyloidartige Eiweissniedersebiage im Nierenbecken. Beitz z 

;it ' u - z ; ••'He. Path.. 78 : 239-242. 1927. 

H^rnCV'iV 11 ”; drtliche Amyloidablagerung (lokales Amyloid) in der Wand des 

^ c " ,r3lw - f ; allg. Path. u. path. Anat.. 68: 209-213. 1937. 

31; ll.C-ms mv3 C!a ^ ficatioH anii P encrai aspects of amyloidosis. M. Clin. North Amer.. 
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Hypodermic injections were required for relief of pain. No associated urinary 
complaints were present. Thirteen years previously she had had sex ere pain in 
the left flank that lasted for about 1 week and that had not recurred until the 
present illness. No history of chronic illness was obtained. An excretory urogram 
and the results of urinalysis done here in 1917 were normal. 

Physical examination revealed a slightly obese woman who appeared in good 
health and in no distress. The blood pressure was 130 mm. of mercury' systolic 
and 70 diastolic. The heart, and lungs were normal No masses were palpated in 
the abdomen. No tenderness was present in the flank. 

Laboratory examination of the urine revealed a specific gravity of 1.020, 
absence of sugar and albumin, and an occasional pus cell. The hemoglobin con¬ 
tent of the blood was 11.6 gm. per 100 cc; the leukocytes numbered 4,500 per 
cubic millimeter of blood. The concentration of urea was 20 mg. per 100 cc 
of blood. The Paunz test (Congo red) done postoperativelv gave negative re¬ 
sults. 

An excretory urogram showed a left hydronephrosis (24-, graded on a basis 
of 1 to 4) with marked reduction in function. The source of obstruction was not 
apparent. The right kidney was not visualized satisfactorily for accurate inter¬ 
pretation. Cystoscopic examination showed a mild granular urethritis. A right 
retrograde pyelogram was normal. A ureteral catheter passed up the left ureter 
met an impassable obstruction 1G cm. from the meatus. An attempt to make 
a retrograde pyelogram on the left showed no evidence of dye above the third 
lumbar transverse process on that side. However, there was a definite outline 
of (be pelvis and calyces, which were dilated (2+), as a result of the excretory 
dye given 24 hours previously (fig. 1). 

Surgical exploration of the kidney and ureter was done on September 16, 
1950, with the tentative diagnosis of a lesion of the upper part of the ureter, or 
a calculus of the pelvis that was not dense. No apparent cause for the obstruction 
was noted at operation. Nephrectomy was done and 6 cm. of ureter was re¬ 
moved. 


Grossly the lower calyx and inferior portion of the pelvis and approximately 
3cm. of the ureter, as observed in the surgical specimen, had a waxy' appearance. 

IC upper calyx and superior portion of the pelvis appeared normal. Micro¬ 
scopically the muscle of the upper part of the ureter was replaced by- a homo¬ 
geneous amorphous material that stained pink with hematoxylin and eosin 
!' re ddish purple with methyl violet, purple with methyl green, yellow 
"it \ Van Gieson’s connective tissue stain, and red with Congo red. There was 
amyloid deposition in the renal pelvis that was apparently confined to the sub¬ 
mucosal tissue (fig. 2, b). The renal parenchyma was not involved with amvloid 
deposition. 


( ]j Us rasc Presents another cause of hydronephrosis. Hadiographicallv, the 
ii.-ca.H* simulated a tumor of the upper part of the ureter. The mechanism of 
t.w ronoplirosis can probably best be explained on the basis of an actual en- 
a < inicnt on the lumen of the ureter by amyloid deposition and the replace- 

" •T 1 m,,srIe Hm ureter with amyloid. Thus the peristalsis of the ureter 

< inunislicd and the flow of urine impeded. 


The Jocr.val or Uholooy 
Vol. OS, No. 1. July 1952 
Print'd in U.S.A. 


TRIPLICATION OF THE URETER AND RENAL PELVIS 
RICHARD D. GILL 

Unusual anomalies of the geni'to-urinaiy tract occur fairly frequently compared 
with the other systems of human anatom} - . The average urologic diagnostician 
manifests much more interest in the unusual anomaly and is much more apt to 
record his observations. Such was the ease when we encountered a patient with 
three kidney pelves and three ureters on oneside and two kidney pelves and two 
ureters on the opposite side. 


EMBRYOLOGY 

do understand the occurrence of ureteral anomolies one must he somewhat 
conversant with the fundamentals of the development of the genito-urinnry 
tract. The metanephros frequently referred to as the permanent kidney makes its 
appearance in the human embryo about the fourth week. The metanephros may 
be divided into two portions, the secretory and the efferent apparatus. The effer¬ 
ent apparatus actually develops from the primary excretory duct, which by an 
outgrowth forms a ureter on either side. The ureteric milage appears, according 
to Keibel and Mall, between the stages of d.o mm. and 5.3 mm. total length. The 
short ureteral bud grows at first almost altogether dorsally toward the vertebral 
column and the blood vessels lying in front of it, but later in embryos of S.5 to 
9.5 mm. it forms a curve, which becomes flatter with advancing age and the ureter 
grows crnniaJly. The end of the bud becomes dilated, fomvng a cap, the begin¬ 
ning of the renal pelvis. The cap divides into a cephalic and caudal branch, each 
giving rise to smaller evaginntions which are destined to become the calyces and 
the collecting tubules which eventually unite with the uniniferous tubules, these 
having been derived from the nephrogenic cord (renal blnstcmn) or the true secre¬ 
tory anlage, the metanephros. The rectum, bladder, urethra, and the urogenital 
sinus are formed from a triple division of the cloaca. The lower portion of the. 
excretory duct enlarges and becomes continuous with the adjoining portion of 
the cloaca. The ureteral bud is incorporated into that portion of the cloaca which 
is to become the bladder. About the fifth or sixth week the cloaca separates into 
a dorsal rectal and a ventral urogenital segment. Thus the ureter and wolflinn 
duct come to empty into the vesico-urethral anlage, but acquire separate open¬ 
ings, the former emptying above and laterally into the future trigonum vesicae. 
From the wolffian duct is formed the posterior urethra, vas deferens, epididymis 
and the seminal vesicle. 

Particularly pertinent to the understanding of the anomaly under discussion 
here, is the fact that there may arise two or three ureteral buds from the primary 
excretory duct or there may be a precocious splitting of a single ureteral bud, 
ureter fissus. This defting may extend all the way down to its entrance into the 
bladder, thus giving rise to the cleft ureter with but a single orifice in the bladder. 
In instances of two or three or even multiple ureteral buds developing from the 

Read at annual meeting of Mid-Atlantic Section, American Urological Association, 
April 12, 1P51. 
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primary excretory duets the most caudal one usually shows the strongest develop¬ 
ment and teaches a mote cranial level. This accounts for the fact that the lowest, 
ureteral orifice on the trigone in case of multiple orifices connects with the upper 
most pelvis. This is referred to as the inversion relation of the ureteral orifices and 
their corresponding pelves. A mishap at this stage of development readily explains 
the congenital misplacement of some ureteral orifices, that is extravesical orifices 
or ureteral ectopia. There are those who disagree with this theory and think that 
multiple ureteral buds do not develop, that elefting occurs in a single ureteral bud 
and the result obtained depends only on the degree of elefting. Probably one 
embiyologic theory will not explain all cases. From this extremely brief review or 



Diagrammatic attempt tosSiou) development of- 
ia) Normal ureter iblTrifid ureter ifJTriplicate ureter 

Fig. 1 


Multlbranched Ureters - 3 Cases 



Fig. 2 


■■nmninry °[ the embryology involved it is not difficult to understand the manner 
1,1 "liich triplication of the ureter might possibly occur. See figure 1. 

classification and incidence 

Ireteral anomalies may be classified as 1) anomalies of number; 2) anomalies 
”, 0t x cin ant * termination;and 3) anomalies of form, caliber, and structure. As to 
irs( deification, there may be .4, agenesis of the ureter, B, duplication of 
ureter, C . triplication of the ureter, D, multi-branched ureters (fig. 2). In 
•in t i.-cussion we are dealing only with triplication of the ureter. 

1 anc ^ Orkin in a statistical study of 471 congenital anomalies of the kid- 
a , n< .’^ ctcrs occurring in 1S,4G0 consecutive urological admissions found no 
° r ' P u ’ a,c ,Ire *or. Campbell studying the uropathology in 26.4S0 autopsies 
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found no instance of this anomaly. Abeshouse, in a most excellent discussion of 
ureteral ectopia and review of nearly 300 cases, found many concomitant anoma¬ 
lies of the genito-urinary tract but not one of ureteral triplication. While duplica¬ 
tion of the ureter and kidney pelvis is relatively quite frequent, occurring in 
approximately 0.5 per cent of autopsy material and hundreds of cases being re¬ 
ported clinically, triplication of the ureter is undoubtedly one of the rarest anom¬ 
alies of the upper urinary tract. 

Lau and Henline in 1931 gave us one of our earliest discussions on this subject 
and reported a case of triplication of the ureter and also renewed the literature. 
They found 7 cases reported in the world literature from postmortem examina- 

Type* oF triplicate ureter 



a b c d 

(a)Triple (b) Double with one blFld (dTrlFId 
(dl Double with InverilonY bifurcation 


Triple Ureter 4 cases 



Cate I Case 2 Cate 3 Case 4 

Lau- Burt-Lan«- 

LUoodruffe Htnline Chwalla Ha/nllkon 

1041 1031 1035 1941 

Fig. 3 

tions, but there were insufficient data to authentically classify these cases. Miller, 
in 193S, reported a proven case of triplication of the ureter. Burt, Lane, and Ham¬ 
ilton reported a case in 1941, and incidentally in their case one of the three ureter.- 
was ectopic. Woodruff, also, in 1941 reported a case. MacLean and Harding re¬ 
ported a case in 1945. Irvine Smith, in 1946, reviewed the world literature am 
gave a very excellent report on this subject and added a case of his own. He clas.-i 
fled the triplicate ureter into the following types (fig. 3): 1) triple ureter, in "lii< 1 
there are three separate and distinct ureters opening into the bladder or el.-e- 
where: 2) double ureter with one bifid, in which two ureters may unite, lea\ ing 
two orifices (fig. 4); 3) trifid ureter, in which all three ureters may unite: mil drain 
through a single orifice (fig. 5) and 4) double, icith inversion V bifurcation am 
resulting three orifices. 
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Smith, in his exhaustive review of the literature in 1946, was able to fad four 
cases of triple ureter, two cases of double ureter with one bifid and four cases o 
trifid ureter and added one of his own making five or a total of eleven cases o 

ureteral triplication. , 

We have been able to find one additional case, that reported by Withycombe 

in 1950 which is classified as a trifid ureter. The case herein reported is classified 
as a trifid ureter also and therefore brings this group to seven reported cases, and 
all cases of triplication of the ureter to thirteen. There is no doubt that there have 
been a fair number of unreported cases. The average text in urology does not 


Double UrtUr uitth I BIFid-2Cai« 



Case I Case 2 

Wrany Miller 
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Fig. 4 


Trifid Ureter-7 Cases- Trifid Ureter - Continued 



Com I Cate 2 Caie3 Caie4 Core 5 Case 6 Case 7 
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Fig. 5 


mention the possibility of this anomaly. However, in Campbell’s Pediatric Urol- 
WJ t’mre is a picture of a trifid pelvis in a horseshoe kidney. In "Wesson's Urologic 
^wntgcnology there is a photograph, courtesy of A. K. Merchant, of triple renal 
pelves and ureters. In an article by Braasch and Scholl in 1922, on duplication of 
'lie renal pelvis and ureter, there is a photograph of three separate pelves leading 
( 'm a common ureter. These have apparently been overlooked in the various 
Minevs of the literature. In spite of the undoubted possibility of a number of 
""officially reported eases, the fact still remains that triplication of the ureter is 

extraordinarily rare. 


SIGNS AND SYMPTOMS 


1 here are no pathognomonic signs or symptoms of this condition; the diagnosis 
made by urography, at operation or at autopsy. 
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CASE REPORT 

Mrs. M. 1a white married woman, 31 years of age, was referred to one of 
our general surgical colleagues with a working diagnosis of subacute appendicitis. 
The patient revealed that she had had some moderate attacks of pain in the right 
lower quadrant for several months. The present attack during the previous 4S 
hours had been much more severe and had required two hypodermics for relief. 
There had been no pain in the right kidney region posteriorly and no radiation of 
the pain to the genitalia or bladder region. There had been no dysuria or hema¬ 
turia, and no chills or high fever. The patient’s past genifo-urinary history was 
entirely negative. There had been no attacks of any febrile condition in childhood 
that might have been interpreted as pjmlitis. She was the mother of three 
children and had had no genito-urinary complications during pregnancy. On ad¬ 
mission to the hospital patient’s temperature was 99.GF. Routine blood work 
and blood chemistry showed no abnormalities except a leukocytosis of 13,000. 

Physical examination was negative except for the right abdomen, where there 
was well marked tenderness over McBurney’s point, but no muscle spams, and 
there appeared to be a rather large indefinite mass, moderately tender, extending 
upward into the right upper quadrant and into the right flank. The mass was soft 
and extremely hard to outline and appeared to move somewhat with respiration. 
The catheterized bladder urine was persistently alkaline and loaded with pus and 
the patient was referred to us for complete urological study. 

At cj'stoseopj' the bladder showed a chronic inflammatory' reaction throughout 
with much purulent debris over the bladder floor. On the left side of the trigone 
there were two ureteral orifices. On the right side there was one orifice which was 
slight^' larger than normal, and it was noted that the efflu.v of urine from the 
right orifice was more frequent than usual and the orifice seemed to gape open in 
a rather peculiar manner. Some obstruction was met about three inches above 
the bladder to the passage of a ureteral catheter on the right side. I\o obstruction 
was met to the passage of catheter in either of the two orifices on the left side. 
Retrograde p 3 'elogrnphie pictures demonstrated that we were dealing with an 
unusual anomaly, the exact nature of which would require further study', plus 
an impacted, rather large, ureteral calculus on the right side (fig. (>, A). There 
were two large at 3 'pical renal pelves with two h 3 r dro-urctcrs which apparently 
united above the impacted stone. There obviously was marked destruction of 
renal parenchymia and marked decrease in function on the right. Culture of the 
urine showed 13. coli and bacillus alcaligenes. Function on the left side was normal. 
Shortly after the original urological study, the patient had severe chills and fever 
with an acute exacerbation of pain in the right flank and right kidney region pos¬ 
teriorly and an increase in the size of the mass in the right abdomen. In fact, she 
became sicker than she had ever been in her life. Attempt was made to introduce 
a ureteral catheter up the ureter past the stone for drainage of the acute process. 
This, however, met with failure. It was believed that the stone should bo removed 
from the right ureter immediately and this was done without further delay. Die 
ureter at the site of the stone was found very much enlarged and thickened. I P°n 
opening the ureter and removing the calculus, there was a great gn-li <>f 
dammed-up purulent urine. A small catheter was introduced up the ureter for 
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drainage. The patient made a very good and prompt recovery and further uro¬ 
logical studies were then carried out. The ureterostomy tube apparent!}- had 
passed up the more medial of the two ureters and gradually there was some re¬ 
duction in the size of the hydro-ureters and hydronephroses. The patient was dis¬ 
charged from the hospital with the ureterostomy tube in place and studies were 


Fjg. o. i g t—*--iL_ ___ 

calculus lying low in right ureter at tip of cathete 
•dcmouMrating two r n.f*V t i 1,lc:1 * pelves on right side with ureters joining in lower thir 
^ °n n tw dfr : ' V,th separate uretirs. K cXrvt 
ri 'Peated lme,a ttnr< l pelvis on nght side above the other two. 

^ 0U ; e , Ver - thp ^ accidentally came out. the trout, 
'° n <lition romLUl to In P^icaUy »o escape of urine. The patient 
fun W opcra, ivoim J” 7°' ' ie ' vas entlrcl - v symptom free and refuse 

fr "'inct,tlv f ur ol , f* rc,u ‘ e a Pproxima,c]y a year. She did. however, retur 
- observation and further urological study. During the eoume 
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these studies or approximately three or four months after removal of the ureteral 
calculus, there appeared in various x-ray films a shadow in the region of the tipper 
pole of the right kidney above the two pelves which had not previously been 
present. This led us to suspect further additional renal tissue or pelvis which was 



Fig. 7. A, flat film with catheter in right ureter approximately a year nfter original exam¬ 
ination. Recurrence of calculi. B, right retrogrndepyelogrnm demonstrating two pelves with 
joining ureters. Calculi apparently in third pelvis and ureter, but impossible to demonstrate 
bv retrograde pyelography. 



Fio. S. X-ray demonstration of operative specimen 

proven by excretory urography. A repeated search for an ectopic ureter gave 
negative results. There was not sufficient concentration of the dye to completely 
outline the ureter leading from the third pelvis. Repeated attempts to outline a 
third ureter, by retrograde pyelography, met with no success. After a considerable 
time, however, three fairly large stones, all apparently from this tipper prhi-', 
developed and they moved up and down the ureter freely and without pain. 
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Finally, a little over a year after her original operation, the patient consented to 
enter the hospital for further observation and operation. She had started having 
further attacks of rather severe pain in the right flank accompanied by chills and 
fever, loss of weight and general malaise. There had been no attacks of pain or 
discomfort on the left side. Repeated urological study revealed the two left pelves 
to be essentially normal as to function. The function on the right side was re¬ 
markably reduced. See Figure 7. From our studies, we believed that we were 
dealing with three pelves on the right side and with two ureters from the lower 
two pelves fusing and a third ureter from the upper pelvis which we could not 
visualize except faintly in its upper portion by excretory urography. Preopera- 
tively we were of the opinion that we were probably dealing with supernumerary 
kidneys. At operation, however, it was found that the three pelves were contained 
in one large capsule and that there were three ureters leading from the pelves, the 
two lateral of which united about half way down, running from this point to the 
bladder in one sheath. The third ureter ran separately down to the bladder wall 
where it apparently united with the other intramurally. There was very little 
renal parenchyma left in the entire kidney. The whole right renal mass was re¬ 
moved together with the ureters with some difficulty. As might well be imagined, 
the blood supply was quite anomalous and very copious. Thepateient made a very 
excellent and quick recovery and in the matter of a few months she had gained 
approximately 20 pounds in weight, the urine became free of infection, acid in 
reaction, and urinary cultures became negative. 

•Study of the pathological specimen revealed that there were three separate 
and distinct pelves with no communication between them. There were three sepa¬ 
rate ureters with fusion of the lateral two above the bladder. The third ureter 
apparently fused in the bladder wall, thereby presenting only one ureteral orifice 
on the right side. See figure S. This case then can be classified as triplication of 

'he renal pelvis and ureter with fusion of the three ureters or the so called trifid 
ureter. 


CONCLUSION 

I lT Cid - e anc * em lryology of triplication of the ureter and kidney pelvis 

ia> K ' cn Renewed and an additional case of this interesting anomnlv has been 
reported. 

II kding Clinic , Wheeling, IT. Fa. 


\be- 

Ur 

I! 

C 

Ktt 


nous 


REFERENCES 
u- l roL * Cutan. Rev. 47: 447.1943. 


!urt j c , ■ ASD Sciioll. A. J. Jr.: J. Urol. 8: 507-546. 1922. 

'\Mrnru \i r E n j- ? SI) .Hamilton. J. L.: J. Urol. 46: 235. 1941. 
riEtrr.L.F iv, \V * Urology. New York: Macmillan, vol. 1. 1937. 

I-\c,F T n ALLf ** Human Embryology. Philadelphia: J. B. Lippincott Co.. 1912. 
Mwl.u\V ' t Uenuae - R -B.: J.A.M.A.. 96: 5S7, 1931. 

Miliar j 'nk A ? D J 1 \ BD,N ' G - E - J. Urol.. 54: 3S1, 1945. 

Suit,, p 15m - J- Frol.. 10: 249, 193S. 

Svm.: f W, N Vc RKIN - h A :J - Uro1 - 53: 11 . 1945. 

'Vi-"o\ M n J T '. ?u , r P- 34: 1S2. 1940. 

"tunc,ip?) o Rontgenology. Lca * Febiger. 1950 , 3rd ed. 

"'<■ onr.urr 7 I ^urg.. 38: 113, 1950. 

"•• • L.:J. Urol.. 46 : 370, 1941 



The Jouns'AL or Urology 
Vo!. GS, No. 1, July 1952 
Printed in U.S.A. 


THE URETERAL SPLINT IN THE REPAIR OF URETER0PELY1C 

AVULSION 

FREDERICK S. HOWARD and FRANK IIINMAN, JR. 

From the Department of Surgery-Urology, University of California School of Medicine 

San Francisco, Calif. 

Avulsion of the ureter from the renal pelvis during conservative operations 
upon the kidney is a serious and embarrassing accident. As might be expected, 
it frequently results in the loss of the kidney. The temptation to perform ne¬ 
phrectomy is strong because of the technical difficulties of repair and the uncer¬ 
tain healing of ureteropelvic anastomoses. Although re-implantation of the ureter 
inauseful standard procedure for hydronephrosis caused by ureteropelvic obstruc¬ 
tion, it is seldom the procedure of choice. It is used when other plastic procedures 
are not adaptable. In accidental ureteropelvic disruption, the unsubstantial 
appearance of the tom tissues leads one to despair that thej r may ever be joined; 
that thej' could heal without stricture or even heal at all strains the imagination. 
It is easily understood that a surgeon confronted by this situation might consider 
himself unduly bold to attempt repair in the presence of a sound kidney on the 
opposite side. Of course, the accident occurs infrequently, and its prevention is 
more important than its cure. Textbooks of urological surgery, mentioning this 
mishap, advise anastomosis if possible, generally with diversion of the urine by 
nephrostomy. Few reports and little discussion of this problem can be found; 
we present this paper because our experience has provided convincing evidence 
of the value of a splint in ureteropelvic surgery. 

We are indebted to David M. Davis, T. E. Gibson, Clark Johnson, Roy Ilcn- 
linc, and others for their clinical research in the use of the ureteral splint and to 
those, including Bailey, Begg, McArthur, and Hyman and Wilhelm, who have 
written on ureteropelvic anastomosis following avulsion. The report of Hyman 
and Wilhelm, published in 1940, is particularly instructive, describing 5 cases of 
avulsion occurring during pyelotomy for calculus with infection. In each case an 
attempt was made to save the kidney by re-implantation of the avulscd ureter 
into the renal pelvis. The pelvis and ureter were always found to be severely 
inflamed and friable, making anastomosis difficult. They concluded that successful 
re-implantation of a ureter severed from the renal pelvis was based upon: 1) the 
provision of free urinary drainage by means of a nephrostomy; 2) accurate suture 
of the ureter to the pelvis without tension; and 3) splinting of the anastomosis 
with a catheter, in order to immobilize the ureter and to maintain the stoma. 
In two of their cases, where these principles were not observed in full, secondary 
nephrectomies were required. In a third case, a small splint was used without 
diversion of the urine by nephrostomy and, although a functioning kidney was 
maintained, a stricture developed in the ureter. In a fourth case, where a small 
catheter was used as a splint but nephrostomy was omitted, a normally func¬ 
tioning kidney was eventually obtained after postoperative ureteral dilatation 

Rend at annual meeting. Western Section. American Frologicnl Association. Sun \ • 
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In the filth case, where all three principles were observed, including the use of 
a size 12 F catheter as a splint, a perfect result was obtained free of complications. 
These operations were all done before the discovery of antibiotics and before 
widespread use of the sulfonamides, yet study of the case reports does not suggest 
that today’s chemotherapeutic agents would have been of any help in over¬ 
coming the mechanical difficulties encountered. 

PREVENTION OF URETEROPELVIC AVULSION 

To avoid injury of the ureter, observation of good surgical technique including 
adequate exposure, careful handling of tissues, and gentle dissection under direct 
vision is fundamental. The use of a tape around the ureter is a perfectly sound 
way of exerting traction and facilitating dissection of the upper portion and of 
the ureteropelvic juncture. When this operative step has been completed, the 
tape is no longer needed and should be discarded since inadvertent traction upon 
it has been known to disrupt the ureteropelvic connection. 

After a pyelotomy has been made, overenthusiastic probing with clamp or 
finger in an attempt to withdraw calculi from the calyces may increase the 
opening in the kidney pelvis to such an extent that the ureter is left hanging 
by a thread. When stones in the calyces are difficult to reach through the pelvis, 
a limited nephrotomy is indicated. 

Undue traction upon the kidney to bring it into the wound is a contributory 
factor to ureteropelvic avulsion. There is a particular danger of this in exposing 
portable x-ray films of the mobilized kidney. In placing the casette behind the 
kidney, it may be forced down upon the ureter in such a way as to disrupt it. 

Finally, the placing of a splint into the ureter can avulse the ureter. In passing 
a splint, it should be well lubricated, and firm count extraction should be made 
upon the ureter. When use of a splint is anticipated, the preoperative placing of 
an miring ureteral catheter which may be attached to the splint and used to 
draw it down into the ureter is helpful. 

In some eases, particularly those with calculi impacted at the ureteropelvic 
juncture, and with infection, the tissues are usually extremely friable or even 
necrotic. In fact, spontaneous rupture of the kidney pelvis may take place. In 
such eases, the necrosis may defy the best technique so that serious damage to 
>hc ureteropelvic juncture at the time of operation is unavoidable. In such 
case.-, it is a measure of caution to make the pyelotomy incision well above the 
ureteropelvic juncture, but in kidneys with markedlv intrarenal pelves this may 
l>e impossible. 

CASE REPORTS 

H e have been called upon to treat surgical avulsion of the upper ureter only 
m ' 10 following .3 cases. Although in each case an excellent result was obtained, 
" c ''I ' 10 110 desire to expand the series. Should avulsion ever happen again, we 
' Um 1 '‘Pldy the same principles in treatment. The cases are similar: In all of 
^icn> .1 stone had been impacted at the ureteropelvic juncture for a long time 
''it 1 associated infection, and in each case the pelvis was intrarenal. The pelvic 
w no- were extremely friable. The function of the kidney was known to be good. 
l inil( ''t'les- used in repair were: 11 diversion of the urine by nephrostomy, 
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2 ) use of a large ureteral splint, 3) fixation of the torn ureter as close to the pelvis 
as possible, and 4) provision for extrarenal drainage by soft rubber tube drain! 
In no case was it possible to secure accurate anastomosis of the ureter to the 
peh is by sutures throughout the extent of the tear; in fact, the ureter was usuailv 
sutured to the renal capsule of the lulus (fig. ]). Antibacterial drugs were used; 
but, although chemotherapy was undoubtedly helpful, its efTect was principally 
ancillary . The effective results are attributed to the great natural propensity of 
the pelvic tissues to regenerate over a suitable splint when the urine is propcrlv 
diverted. It is difficult to see how a functional opening could have been obtained 
without the application of the principles of splinting and diversion when actual 
anastomosis of the torn tissues was impossible. 

Case 1. Miss A. K., aged 50, was found to have a stone 1 cm. in diameter in 
the renal pehis with urinary infection for several months. She declined urological 



Fig. 1. In urctoropclvic avulsion, it may be impossible to secure accurate anastomosis, 
but ureter may be sutured to renal lulus and hcalinp takes place about splint. 

investigation or treatment and was able to control her symptoms by intermittent 
use of sulfonamides. She was otherwise well. 

On January 11, 1947, pain in the left kidney region for several days associated 
with nausea and vomiting and fever forced her to enter the hospital. 'Die stone 
had become impacted at the left urcteropch-ic juncture (fig. 2, A, B). A catheter 
was passed to the left, kidney pelvis and purulent urine under pressure was ob¬ 
tained. The catheter was left inlying. Studies showed that the right kidney was 
normal. 

A left pyelolithotomv was performed on the following day. The kidney was 
acutely inflamed and inflammatory adhesions and edema were present about the 
upper ureter and kidney pelvis. The pelvis was almost entirely intrarena! hut 
was exposed by retraction of the posterior lip of the hilus. During blunt dissec¬ 
tion of the posterior aspect of the peh is over the stone, the pelvis was ruptured 
and the stone extruded spontaneously. This left a ragged defect in the kidney 
pelvis and urctoropclvic juncture, the edges of which were necrotic. On the an¬ 
terior aspect, the ureter was attached to the pelvis by a strip of tissue 2 mm. m 
breadth. The mucosa on this strip was deeply ulcerated. Because the ureter "as 
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nearly severed and even the small attached area was severely inflamed, a size 
18F Nelson catheter was passed through the kidney parenchyma on a Cabot hook 
and passed into the ureter for a distance of 10 cm. No attempt was made to 
close the defect in the pelvis and ureteropelvic juncture, since the stnp on the 


C lie.. 2. C'ii 
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truth '* , ani * preoperative plain film and pyclogram. C. ncphrostogram on 

l - porauve uay; no extravasation. I). excretory urogram 0 months later. 


-T :is P cc t appeared to be strong enough to maintain continuity. Drainage 
c- -ad been cut in the intrapelvic portion of the catheter to divert the urine. 
• o t rubber tube drain was placed down to the pelvis and the wound was closed 

1 hr • 


ic patient was given penicillin and sulfadiazine both before and after surgery, 
> r course was completely uneventful. After ‘2 days, urinary leakage from the 


the 
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ound Stopped Some fluid escaped tlirough the wound on irrigation for five 
mo e days On the tenth postoperative day a nephrostogram (fig. 2, C) showed 
an essentially normal kidney pends with no extravasation. The tube was removed 
urinary leakage stopped in 24 hours and, on the twelfth postoperative dav 
excretory urograms were normal. 



Fro. 3. Case 2. .1, preoperntive pyeloRram. Kidney displaced and rotated bv Inrpc 
spleen. Stone at ureteropelvic juncture. B, nephrostopram on thirty-fifth postoperative 
day. C, and P, pveloprams 1 j, and 0 months postoporatively. 

The patient was relieved of all her symptoms and of the urinary tract infection. 
She has remained well to date. Excretory urograms taken f) months after opera¬ 
tion were entirely normal (fig. 2, D). 

Case 2. Mrs. E. 1)., aged 52, entered the hospital on August 15, 1P17 com¬ 
plaining of frequency and burning on urination, an ache in the left kidney region, 
and a low grade fever for 3 months. She had received three courses of a sulfonam¬ 
ide with temporary relief. For 3 years she had been subject to recurrent 
episodes of left renal colic with hematuria. In addition, this patient had poly¬ 
cythemia vera for at least 4 years, with moderate impairment of eardiorrspira- 




URETERAL SPLEsT IK REPAIR OF URETEROPELVIC AT Li LSI OK 


153 


ton- reserve and great enlargement of the spleen. She was chronically ill. Urologic 
study disclosed a normal right kidney. A stone 2 cm. in diameter was impacted 
at the left ureteropelvic junction (fig. 3, A). Moderate hydronephrosis was 
present, and the urine was heavily infected with A. aerogenes. A stricture at. the 
ureteropelvic juncture was seen below the stone, and the pelvis was almost, 
completely intrarenal. Phenolsulfonphthalein excretion was 20 per cent from the 
right side and 10 per cent from the left side in 15 minutes. 

On August 25, 1947, a left pyelolithotomy was performed. Exposure was hin¬ 
dered somewhat by the necessity of retracting the large spleen away from the 
operative field. There were many adhesions about the kidney pelvis and upper 
ureter, and an intrinsic narrowing was present at the ureteropelvic juncture. The 
pelvis was inflamed and very friable. A posterior pyelotomy was made over the 
stone and extended down through the stricture at the ureteropelvic juncture. 
Following the removal of the stone, a size IGF Robinson catheter was passed 
through a lower calyx on a Cabot hook and an attempt made to introduce it 
into the ureter. After the catheter had passed a centimeter or two, the uretei 
became completely separated from the renal pelvis. The avulsion was caused by 
slipping of the forceps grasping the ureter in making countertraction. The size 
IGF catheter was passed S cm. further down without difficulty^ An attempt was 
made to suture the tom tissues, but they were badly inflamed and would not 
hold sutures. Besides, the pelvis had retracted well up under the lip of the hilus, 
so that it was possible to get only one 4-0 chromic suture from the pelvis to the 
ureter on the anterior aspect. Two other sutures placed superiorly and interiorly 
were taken from the ureter to the renal capsule on the lip of the hilus. This left a 
large defect in the pelvis. Prior to making this crude anastomosis, a size 24F 
Malecot catheter was put into the kidney pelvis through another lower calyx. 
A soft rubber tube drain was left down to the renal pelvis and the wound was 
closed. 


The patient was treated before and after surgery with penicillin and sulfa¬ 
diazine. Her immediate postoperative course was stormy because of pulmonary 
atelectasis and pneumonia. Urinary drainage continued through the wound for 
eight days. On the twenty-second postoperative day she was in good condition. 
A nephrostogram showed a normal renal pelvis with radiopaque substance 
passmg down the ureter around the splinting catheter, but extravasation from 
>c pelvis was also present. The patient shortly afterward ran a low grade fever 
ami developed increasing discomfort in the left flank. On the thirty-fifth post¬ 
operative day, a nephrostogram showed no extravasation (fig. 3, B ) and the 
S P mt was removed. Injection of radiopaque solution into the tube drain dis- 
Presence of an abscess cavity extending along the lateral border of 
j ^ ^' nris musc 'e to the iliac vessels. This cavity had been drained inefficiently 
’> t ie soft rubber tube drain, which had become displaced. On the thirty-sixth 
1 >> 'operative day, the abscess was drained through a separate incision. Recovery 
' *" U "" even 'ful. The nephrostomy tube was clamped without leakage, so 
in V"V' ,C n ' n< h Postoperative day it was removed. The patient remained 
10 ,rK Pital 20 days more, primarily for treatment of polycythemia vera. 
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Studies 14 and 2 months later (fig. 3, C) showed no evidence of urinary tract 
infection and normal function of both kidneys. A postoperative defect was present 
in the left kidney pelvis but there was no stricture and drainage was free. Six 
months after operation she had no urinary S3’mptoms and no abnormal findings 
on examination of the urine or excretory urography (fig. 3, D). 

Case 3. Mrs. L. T. S., aged 30, was first seen on Septemlier 1, 1949 with the 
complaints of intermittent pain in the left flank for 1 j r ear, and recurrent urinary 
tract infection with fever for 3 or 4 months. These attacks were temporarily 
relieved by sulfonamides and Chloromycetin. She had recently emigrated from 
China and was in a poor nutritional state, as well as suffering from intestinal 
parasites and anemia. She was 24 months’ pregnant. Urologic studies showed 
infection in both kidneys with normal kidney function by excretory urography 


A 3 ' c 



Fig. 4. Case 3. .4 and B, preoperative films. C, pyeloprams 13 months later. No calculi 
visible on plain film. 

and phcnolsulfonphthnlein excretion. The right pyelogram was entirely normal. 
The left kidney pelvis contained a large stone at the ureteropclvic juncture and 
several small calculi in the calyces (fig. 4, .4, B). 

Operation was advised, but the patient procrastinated for another month, She 
waskepton small doses of sulfonamides and treated for the anemia and intestinal 
parasites. Left nephrolithotomy was finally performed on October a, 1949. 
Numerous adhesions were present about the kidney and upper ureter. 1 he kidne\ 
pelvis was entirely intrarcnal, requiring an incision in the posterior lip of the 
hilus for exposure. The pelvis was opened between stay sutures and the large 
stone at the ureteropclvic juncture removed. This stone filled the pelvis and va> 
wedged firmly in place. In removing it the pvclotomy was enlarged by a trans¬ 
verse incision. A finger was passed through the wound in order to find the re¬ 
maining calculi. Two stones were found in a lower calyx, one in a middle calyx, 
and another in an upper calyx. The stones in the lower calyx were remove*. 
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through the pyelotomy. A portable x-ray was used to locate the others, which 
were then removed through separate nephrotomy incisions. In removing the 
casette from the wound, the ureter was accidentally avulsed. Prior to this, the 
pelvis had been considerably lacerated. A size 20F Malecot catheter, to act as a 
nephrostomy, and a size 16F Robinson catheter, to act as a ureteral splint, were 
placed as in case 2. The ureter was sutured to the pelvis in three places with 
interrupted sutures with a fourth suture from the ureter to the lip of the hilus. 
A soft rubber tube drain was placed down to the kidney pelvis. 

The patient received small daily doses of sulfonamides and Chloromycetin 
postoperatively. She did extremely well. Urinary leakage and leakage on irriga¬ 
tion through the wound stopped on the fourth postoperative day'. On the ninth 
postoperative day, the ureteral splint was removed. There was no drainage from 
the wound and, on the eleventh postoperative day, fluid injected into the neph¬ 
rostomy tube passed rapidly into the bladder. The tube was removed and the 
fistula closed in 24 hours. 

The patient was discharged on the thirteenth postoperative day. She contin¬ 
ued to take 500 mg. of sulfadiazine daily throughout her pregnancy and for 6 
weeks after delivery. There was no further difficulty with the urinary tract and 
her general health improved. She lias had no urinary complaints. Since the urine 
showed no evidences of infection, the sulfonamides were discontinued. She has 
continued to remain well. Intravenous urograms 13 months later were entirely 
normal (fig. 4, C). A ureteral catheter passed to the left kidney pelvis without 
difficulty, and there was no residual urine. 

DISCUSSION 

The fact that these three avulsions occurred during operations on the left 
kidney in females is not considered significant. There is no doubt, however, that 
the similar pathologic process, a neglected stone impacted at the ureteropelvic 
juncture with chronic infection, is significant. The small size of the renal pelvis 
in each case and its location beneath the renal hilus contributed to the surgical 
accident. In ease 1, the avulsion was caused primarily' by the disease process, 
vac almost spontaneous, and could only have been avoided by earlier (or possibly 
later) operation. The friability of the pelvic tissues might have been decreased 
’• drainage of the renal pelvis for another day or two by an inlying ureteral 
catheter. Although avulsion was not complete, the ureter remained attached to 
the pelvis only by a shred of badly infected tissue, and it is difficult to see how 
satisfactory healing would have taken place had a splint not been used. 

In ease 2 the lesion was somewhat similar prior to the attempted passage of a 
■P int, which completed the avulsion. The need of a splint in the second case was 
ini k ated both by the peri-ureteral inflammation and by the presence of intrinsic 
n.irmenig at the ureteropelvic juncture. A technical error was committed in 
■inng to grasp the ureter sufficiently firm with forceps to relieve the tension 
t ie thin bridge of tissue. A smaller splint might have obviated this accident 
ut our experience with intubated ureterotomy for ureteropelvic juncture ob- 
m " , ' on "'dicates that the best splint to use is the largest one that can be passed. 
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If a splint size 14F or larger can be used, such plastic operations are usually 
successful; but if only a size 12F or smaller splint can be passed, the results are 
usually disappointing. The slow healing in this second ease was probable also 
directly related to inefficient extrarenal drainage. The inner end of the soft 
rubber drainage tube was either improperly placed at the time of surgery or 
became displaced in the early postoperative period. 

In the third case, although a tape was not left around the ureter, avulsion 
occurred from a sudden tug during the making of portable x-ray films which, 
incidentally, proved invaluable in locating stones which did not show on the 
preoperative plain x-ray film. Tliis procedure, however, is one that is apt to 
divert the attention of the surgeon away' from the organ and onto the casette. 
Contributing factors to the injury' were the pathologic process itself, the necessity' 
for a wide pyelotomy' in order to remove the stones, and further injure 
to the renal pelvis by' the finger manipulation incident to the location and extrac¬ 
tion of the calyceal calculi. 

Another factor in these cases but somewhat difficult to evaluate is the action 
of sulfonamides and antibiotics. Although these drugs were no doubt of consider¬ 
able benefit in connection with the surgery', it is difficult to escape the impression 
that were these suppressive agents not available, definitive surgical treatment 
would have been carried out sooner in each case. This might have avoided the 
weakening of the pelvis by' long continued pressure of the stones which hindered 
the operative treatment and contributed to the injuries. 

CONCLUSION'S 

The basic principles in the surgical repair of ureteropelvic avulsion in the order 
of their importance are: 1) diversion of the urine, 2) use of an inlying splint, 
3) approximation of the torn edges as well as possible, and 4) adequate provision 
for extrarenal drainage of cxtrnvasated urine. Although a careful anastomosis 
between the severed tissues throughout their circumference is desirable, it is not 
often possible. Fixation of the ureter to the hilus of the kidney is one way of 
keeping the edges more or less approximated and preventing retraction of the 
ureter downward. In the current argument between those using splints and those 
opposing them, we feel that the results in these three cases provide overwhelming 
support for their use. The regenerative power of the ureter and kidney pelvis is 
truly remarkable, but we could not expect healing in our three cases where the 
tissues were widely separated or hanging only by shreds without the use of a 
splint. 

SUMMARV 

Ureteropelvic avulsion occurring during conservative renal surgery can be 
successfully repaired with complete restoration of renal function by the use of 
a ureteral splint and proper diversion of the urinary stream. 

Accurate edge-to-edge anastomosis of the avulsed tissue is desirable hut. often 

impossible, and, fortunately, unnecessary. 

Three cases of successful repair of ureteropelvic avulsion clearly demonstrate 
that a large splint will allow healing of the large defects in the pelvis and npF r 
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ureter which occur as a result of this injur}'. Also, by inference, a splint is im¬ 
portant in the repair of defects found in the surgical treatment of ureteropelvic 
obstructions in general. 

60 S Sutter St., San Francisco 2, Calif. ( F.S.H.) 

3S4 Post St., San Francisco 2 , Calif. ( F.H.) 
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USE OF PLASTIC (POLYETHYLENE) TUBING IN SURGICAL 
MANAGEMENT OF URETEROPELYIC OBSTRUCTIONS 


FREDERICK C. SCHLUMBERGER and P. PAUL RIPARETTI 


The treatment of hydronephrosis due to ureteral or to ureteropelvic obstruc¬ 
tion has been discussed widely in the past few years. 1,2f 3 ' *' 5| Tlu's interest is 
perhaps a corollary of increased attention to reconstructive surgery and to con¬ 
servation of essential organs. 

Recent developments in chemistry have placed in our hands materials that 
promise to enhance reconstructive operations from the standpoints of both 
technical convenience and ultimate physiologic effect. 

During the past 20 years about twenty-five types of reconstructive procedure 
for the treatment of hj'dronephrosis due to ureteral or to ureteropelvic obstmc- 
tion have been introduced. It was David M. Davis, 4, ‘ in 1943, however, who 
revitalized our thinking and the concept of ureteral intubation in these surgical 
procedures. 

The purpose of this discussion is to record our clinical experience with poly¬ 
ethylene tubing for intubation of the ureter. The observations were made in 11 
cases under our personal supervision at, Wadsworth General Hospital, Veterans 
Administration, Los Angeles, and at Saint John’s Hospital, Santa Monica, 
Calif. Other cases were observed indirectly on the Geologic Sendee at Wadsworth 
General Hospital and are not referred to specifically in this paper. 

Polyethylene was first produced by the British, in 1936; commercial production 
was started in the United States in 1943. It is a long chain polymer of ordinary 
paraffin wax, having a molecular weight of over IS thousand. It is a flexible—but 
not limp nor rubbery—semitransparent, nonradiopaque material which is un¬ 
usually resistant to chemical action. 

In our experience polyethylene tubing presents certain advantages for ureteral 
intubation not demonstrated by other materials from the viewpoints of the 
surgeon’s convenience, the patient’s comfort and, to some degree, the final 
functional result. It is available as small, thin-walled tubes that are flexible and 
easily cut by scissors or scalpel. It maintains its shape and natural resilience even 
when left in animal tissues over a long period of time. Animal experiments con¬ 
ducted by Grindlay, 5 Mann and Grindlay, 9 and Ferris and Grindlay, 10 of Roches- 
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ter, Minn., and by Ingraham, Alexander and Matson 1_ of Boston, indicate 
that polyethylene does not produce a foreign body reaction and that it is well 
tolerated by nerve tissue, bone, muscle and mucous membranes. Pus and mucus 
do not adhere to its surface, and inorganic salts do not precipitate on the walls 
of the tubes—which factor in itself has great appeal to the urologist. These 
attributes would seem to make it an extremely desirable material for ureteral 
splinting, since the splints must be left in place for rather long periods of time 
following reconstructive procedures. 

PREPARATION OF POLYETHYLENE SPLINTS 

Careful preparation of the splinting material before surgery is essential. It is 
always good planning to prepare splints of various sizes of tubing. Polyethylene 
tubing Xo. 320 and Xo. 330, with inside diameters of 2.69 mm. and 2.92 mm., 
have proved most useful. The length of splint required in the individual case 

i 
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, k Dental drill and burr for perforation of polvethvlene tubing which is to serve 
1 ns a ureteral splint and for drainage. 

should lx; estimated with care. The distance to the renal pelvis is measured by 

passing a ureteral catheter; measurements are taken also from the roentgeno¬ 
grams. 


One should anticipate whether the tube is to be used entirely as a splint or 
" let lor ' s to serve also in establishing drainage of urine. In the latter instance 
perforations must be made in the tubing. We first used a heated dissecting needle 
° r P ur Pose. Since polyethylene becomes amorphous about 115C, the tem¬ 
perature of the needle bad to be carefully controlled. This method produced some 
r<mg mess around the edges of the openings, however, and it was difficult to 
i"u c t iem small enough to avoid kinking of the tubing at the point of perfora- 
l0 ". ur present method of perforation employs a dental drill and a dental burr 
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ICO 


FREDERICK C. SCRLUMBERGER AXD P, P, RIPARETTI 


(fig. 1) with which is obtained a smooth, eleaucut perforation i.-tO mm. in 
diameter the exact desired size, accommodating a 17 gauge needle. These small, 
cleancut perforations do not impair the flexibility of the tubing; kinking of the 
ureteral splint will not occur if reasonable care in technique is observed. The num¬ 
ber and position of the perforations vary according to whether only the area of 
the pelvis or both the pelvis and the ureter are to be drained. The splint then is 
read}' for sterilization. 

Sterilization. Because of its low melting point, polyethylene cannot be steri¬ 
lized by autoclaving. Boiling in water does not change its properties except that 
it retains the shape in which it is placed on boiling. Cold sterilization, thus, is 
necessary and has proved satisfactory. A 1 to 1000 aqueous solution of zephintn 
chloride (benzalkonium chloride) has been used for this purpose. The splints are 
placed in the solution at body temperature about two hours before surgery. 
Polyethylene is chemically stable and is not affected by zephiran chloride solu¬ 
tion in any way. 



Fro. 2. Two methods of pvcloplasty 


TECHNIQUE OF PYELOPLASTY EMPLOYING POLYETHYLENE SPLINT 

A polyethylene splint or any other type of splint is chiefly a mechanical adjunct 
to surgical reconstruction of the renal pelvis and the ureteropelvic area, or to 
surgical relief of ureteral obstruction. The type of pvcloplasty or urctcroplnsty 
may lie one of personal preference. .-Vs a rule, choice of procedure must await the 
observations at surgery. 

Two methods of pvcloplasty have been used by its for surgical reconstruction 
of the renal pelvis and the ureteropelvic junction. They constitute variations of 
methods described by several authors and cannot be identified by any specific 
name (fig. 2). We have found them to be applicable to the majority of cases in 
which resection of the redundant portion of the pelvis is necessary. 

Before surgery a Xo. G ureteral catheter is passed to the renal pelvis. We 
believe that a thorough and orderly dissection of the renal pelvis, the urctero- 
pclvic area and the upper portion of the ureter is essential. A complete polvi- 
uretorolvsis must be done, with division of all fibrous bands and accessory 
vessels. If there is a large redundant renal pelvis with much overhang and a A'P' 1 
ureteral insertion, resection of the redundant portion of the pelvis and recon¬ 
struction should Ire accomplished. This is done not merely for the sake of api>ear- 
ance, but is prerequisite to proper reconstruction of the ureteropelvic outlet am 



PLASTIC TUBING IX URETEROPELVIC OBSTRUCTIONS 


161 


its placement in a dependent position so that the best possible drainage may be 

established. _ . 

The nephrostomy tube then is placed in a convenient position. To obtain best 
results, we believe that the splint alone should not be relied on for drainage, even 
though nephrostomy may necessitate sacrifice of a small amount of renal tissue. 
IVe have tried various types of catheter as nephrostomy tubes, but have re¬ 
turned to the use of the Pezzer as the most practicable. Polyvinyl plastic cathe¬ 
ters proved unsatisfactory for this purpose because of their greater thickness of 



of polyethylene splint are brought to outside and anchored at points of 
crgence. I ositions at flank and at penile urethra are illustrated. 


'Rill and their lack of flexibility. Recently, however, considerable improvement 
ms l>eon cfTectcd in polyvinyl catheters of the de Pezzer and Malecot types; 
1 icrcfore we anticipate a retrial, since all the advantages demonstrated by 
polyethylene pertain also to polyvinyl. 

The ureteral polyethylene splint is passed, adjacent to the nephrostomy tube, 
into i] )C renal pelvis where it is sleeved over the end of the ureteral catheter 
P-'H-d to the renal pelvis liefore surgery (fig. 3). The plastic tubing is anchored 
o t ie ureteral catheter by means of a black silk suture. The catheter then is 
'at k mini down the ureter and out through the penile urethra; the polyethvlene 
P nit i~ detached and anchored to prevent retraction (fig. 4). If the end of the 
P '"t i> allowed to rest within the ureter a stricture may form at the point of 
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contact. Furthermore, should the end emerge from the ureteral orifice and rest on 
the trigone, a great deal of vesical discomfort is produced. Withdrawing the 
polyethylene tubing completely out through the penile urethra has been, by far, 
the most satisfactory procedure according to our observation. The splint thereby 
is placed in the most comfortable position for the patient anc we are permitted 
complete control of the splint at all times. 

The remainder of the renal pelvis is closed. The strictured area at the uretero- 
pelvic junction is incised through all layers and is left open, as advocated by 
Davis. 5 -' In order to maintain the ureter in a straight course and to correct any 
redundancy, a nephropexy is done. The ureter is covered in all areas with fat, 
if possible. The wound is closed with the nephrostomy tube and splint emerging 
at the same point from the flank. 

It has been our experience that, unless unusual circumstances exist, any type 
of splinting tube should remain in place about 28 days. A pyelo-ureterogram then 


Table 1 


CASE 

SEX 

AGE 

PREOPERA TAX 

! POSTOPERATIVE 

Urine 

Capacity 

pelvis 

| Condition present 

Infection 

Capacity 

pelvis 

.B! 

1 

M-30 

Not infected 

55-00 cc 

Up. obs. I. 

None 

14 cc 

J 45 mosj Fair 

2 

M-3S 

Not infected 

40-15 cc 

Up. obs. r. 

None 

11-12 cc 

, 4} mos.i Good 

3 

M-32 

Not infected 

70-75 cc! 

Up. obs. ]. calculi 

Proteus 

10 cc 

1 4 mosJ Fair 

4 

M-32 

Infected 

05-70 ecj 

| Up. obs. 1. 

Proteus 

20-22 cc 

: 3 mosJ Poor 

5 

M-30 

! Not infected 

40-50 ecj 

Up. obs. r. vessel 

None 

11 cc 

10 mos.' Good 

0 

M-33 

Not infected 

36—40 eci 

Up. obs. 1. 

None 

12 cc 

IS mos.j Good 

7 

M-22 

Not infected 

40-15 ecj 

Up. obs. r. 

None 

G-S cc 1 

10 mos. 1 Good 

s 

M-2G 

Infected 

35-40 cc 

Up. obs. r. 

None 

S-10 cc 

12 mos. Good 

9 

F-24 

Infected 

22 cc 1 

Up. obs. ptosis r. 

None 

G-S cc 

12 mos. Good 

10 

F-32 

Infected 

1 

Diverticulum urc- 

None 


5 mos. 1 Good 





ter r. calculus 

! 


’ 

11 ! 

F-22 ' 

Infected 

1 

Up. obs. r. ptosis 

None I 


S mos. Good 


is made, instilling the contrast medium through the nephrostomy tube. If com¬ 
plete healing and a well formed urcteropelvic outlet are demonstrable, the 
nephrostomy tube is removed on the thirtieth day. 


REVIEW OF CASES 

All patients were young adults; their average age was 29. There were S men 
and 3 women. In 7 patients the right kidney was involved and in d, the loft. A 
similar condition could be demonstrated in the opposite urinary tract in I 
patients, but to a lesser degree (tabic 1). 

Ten patients had urcteropelvic obstructions. Nine were of the intrinsic typr. 
some being associated with fibrous bands; the obstruction in 1 case was pro¬ 
duced by a large aberrant vessel. The eleventh patient of the series had a ureteral 
diverticulum containing a calculus at the junction of the upper and middle thin = 

of the right ureter. _ 

Surgical reconstruction of the urcteropelvic area and the renal pelvis wa> 
followed by complete symptomatic relief in S instances (72.7 per rent), improve- 
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meat in 2 instances (1S.1 per cent) and in 1 (9.0 per cent) the symptoms were 
not relieved to any extent. Roentgenologic and functional studies indicated good 
results in 5 patients (fig. 5), fair in 5 others, and no change in 1. Further improve¬ 
ment is anticipated in some of the cases in which short periods of time have 
elapsed, as yet, since operation. 



results wereciassi r fied V as^(wtf! OStOPerat ' Ve retr0grade in 2 P“«ents in whom 




formation was en- 

all '!I‘ nar} ’ l ™ Ct . was present iu 5 cases before operation, and in 

>n only 2 innancc Pm. 1 nfcct,on , %va? demonstrable 4 months postoperativelv 
tent cases It w ' ? t ? us ' ail gans was the offending organism in both penfis- 

htbatc'd kidnev omlTT" “ . ,s I ,m 1 P ° SsibIe t0 prcvent infection of the in- 
therapy currently available. °'° n ' ° impr0Vcd methods of antibacterial 

n ” ,n ’ ° nC i,1Sta,K ' e ° f raIrulus fonnation (fig. G). which became demon- 
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strable about three months after operation. The patient had a rather large 
accessory vessel which supplied a portion of the lower pole of the kidnev Tin's 
was dmded and a calculus formed in the lower calyx at the point of entrance 
of the nephrostomy tube. Some necrosis may have taken place at this site, 
forming the ground work for calculus formation. A subsequent operation accom¬ 
plished removal of the calculus and a good functional result obtained. 

Polyethylene tubing No. 320 or No. 330 was used for intubation of the ureter 
m all of the 11 cases. In 6 instances the splint was passed from the flank through 
the entire ureter, bladder and penile urethra and was tolerated well by the 
patients. Little vesical irritation was experienced after the first three or four days 
and all G patients voided around the splint without difficulty after Incoming 
ambulatory’. It was found necessary to pass a small silk-woven catheter along- 



Fig. 7. A, preoperative roentgenogram illustrating ureteral diverticulum with raleulus. 
B, roentgenogram 10 weeks after operation in which air shadow suggests that polyethylene 
splint is still within renal pelvis and ureter. C, final result 30 days following removal of 
splint. 

side the urethral portion of the splint for drainage of the bladder while the pa¬ 
tients were confined to bed. There was minimal urethral discharge. Trot lira! 
irritations, ns commonly observed with the use of rubber inlying catheters, were 
not in evidence, suggesting that less tissue reaction is caused by the polyethylene 
splint. Mild epididymitis appeared in 1 patient on the twenty-sixth postopera¬ 
tive day; the splint was removed. 

Even though polyethylene tubing has great tensile strength, it is lipid m 
weight so that early ambulation with comfort can be instituted localise the 
patient is scarcely aware of the presence of the splint. 

Several advantages and one disadvantage of the polyethylene ureteral splint 
were demonstrated in 1 ease. The patient was a 32 year old woman vdm ha* a 
diverticulum of the ureter at the junction of the upper and middle thirds o t 10 
right ureter; the diverticulum contained a small calculus. There was some p'" 1 
of the kidney and also a moderate amount of pyclectasia with much infection 
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(fig. 7, .4). The calculus was removed and the diverticulum resected, leaving a 
considerable ureteral defect, A nephrostomy was done and a polyethylene tube 
was placed in the ureter with the end of the splint resting in the lower third of 
the ureter, near the bladder. This tube was used entirely for splinting purposes 
and was not perforated for drainage of urine. 

On the seventh postoperative day the ureteral splint was no longer seen 
appearing at the flank, although the ties by which it had been attached to the 
nephrostomy tube still were in place. It was assumed the splint had been pulled 
out inadvertently at some time while the dressing was being changed. The 
nephrostomy tube was left in place for another week and pyelography, the con¬ 
trast medium being instilled through the nephrostomy tube, demonstrated an 
irregular but intact ureter. The nephrostomy tube then was removed. The open¬ 
ing in the flank healed promptly. We believed that the splint, if it had been left 
within, would have prevented such rapid closure of the wound, thus we were 
almost convinced that it had been removed. 

The patient continued to be comfortable with the exception of a rather severe 
pyuria which, however, responded favorably to urinary antiseptics. The right 
ureter was eatheterized at regular intervals with considerable difficulty. About 
G weeks after surgery’ irregularity of the ureter was noted on the pyelogram and 
an air shadow was seen to course through the area of the pelvis and portions of 
the ureter. This shadow had the exact contour of the polyethylene splint (fig. 
", B), and we suspected that it still remained within the ureter. Seventy-two 
days after the first operation, therefore, the incision, which had completely 
healed, was reopened: The end of the polyethylene tube was found about 4 cm. 
Mow the surface of the skin. The splint was followed for a short distance and the 
ureter was exposed: A slight amount of tissue reaction was evident, the ureter 
was somewhat thickened, but quite pliable, and the ureteral defect was com¬ 
pletely healed. The splint was removed. Subsequent functional studies and 
roentgenograms indicated that a complete recovery could be anticipated after 
eradication of some residual infection of the urine (fig. 7, C). 


DISCUSSION 

ihe r:ise just described illustrates well the minimal tissue reaction produced 
and the comfort with which a polyethylene splint is tolerated. It also brings to 
our attention the outstanding disadvantage of the material: If it were radio¬ 
paque. the complication encountered in this patient could have been avoided. 

ie advisability of bringing both ends of the splint to the outside is emphasized. 

m this l>een done, contrast media instilled into the splint would have resolved 
the question. 

b' t us devote our attention for a short time to the condition of the splint after 
it j removal from the ureter. It had lieen within the ureter for seventy-two days: 

C material had remained chemically stable and had maintained its shape and 
I'.'. " ‘" lr; d re.-ilience. In every ease in the series the splint was free of evidence of 

imm- or precipitation of urinary salts, of mucus secretions and of small 
particle.. ,,f t j.-ue so often ob-erved on splints of other materials. In splints 
1* "rated for urinary drainage, the inner surface of the lumen, as well as the 
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outer surface, was free of any type of deposit (fig. S). We believe that irrigation 
of the nephrostomy tube or of the splint should be reduced to the practicable 
minimum to permit rapid healing with little formation of scar tissue. Thu* in 



Fig. S. Photograph of polyethylene splints removed from 3 patients; lack of deposit 
on tubes is demonstrated. 



Fig. 9. Preoperative roentgenogram (left) and that taken 3 months after operation 
(right) indicating poor result. 

this series, no special effort, other than use of oral medication, was made to 
prevent precipitation of urinary salts or other debris. . 

This type of splint could be salvaged and used again; however, this is no 
necessary since polyethylene is readily available and is relatively inexpensive. 
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Perfection never has been attained and a poor result occasionally will be 
encountered. Failure may be due, in part, to error in judgment. Our enthusiasm 
leads us to select cases for reconstruction that are not-amenable to this type of 
procedure and that require nephrectomy. We must, keep in mind, when con¬ 
sidering surgery, that our first obligation to the patient is to preserve that which 
sustains life. 

One should not become discouraged and judge a result poor until sufficient 
time has elapsed and proper postoperative care has been given; this may require 
six to eight months. Figure 9 illustrates a poor result three months after opera¬ 
tion. Possibly, a few months hence, the condition may be found to be improved; 
perhaps a secondary nephrectomy maj r become necessary. 

SUMMARY AND CONCLUSION'S 

The physical and chemical properties of polyethylene, particularly in relation 
to reciprocal effects of contact with living tissues, are reviewed. 

Eleven cases of ureteropelvic and ureteral obstruction with varying degrees 
of pvelectasia and ealiectasia are presented. 

The surgical sequence for correction of these conditions and the technique in 
the use of plastic polyethylene tubing for intubation of the ureter are discussed. 

Clinical observations in this series lead us to conclude that polyethylene 
tubing demonstrates certain properties that render it superior to other materials 
for ureteral intubation. It lends itself to the surgeon’s convenience, it enhances 
the patient’s comfort, and it facilitates the achievement of a good functional 
result. 

405 North Bedford Drive, Beverly Hills, Calif. ( F.C.S .) 

1515 State St., Santa Barbara, Calif. ( P.p'.R .) 
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URETERAL INJURY BY TRANSURETHRAL 
ELECTRORESECTION AND COAGULATION 

JOHX P. DAVIS 

Severe and irreparable damage may result to a ureter by accidental, careless, 
or oxer-enthusiastic application of the high frequency current used in trans¬ 
urethral electroresection and coagulation. This type of ureteral injury is almost 
certainly more common than is indicated by the literature. In 1910, Ruschc and 
Bacon, in nn otherwise excellent and apparently complete table classifying 
ureteral injury, failed to mention specifically injury to the ureter by transurethral 
or transx'esical use of the liigh frequency current. In a recent paper on the sub¬ 
ject, O’Conor notes the paucity of the literature. 

Opinions seem to differ sharply concerning the effect of the high frequency 
current on the ureteral orifice. Randall and Uhle, iir a paper on transx'esical 
diathermy in the treatment of carcinoma of the bladder, quote Counsellor and 
Braasch as saying that, despite the fact that the ureteral ostium in some of their 
cases was included in the electrocoagulation, "complete healing occurred in every 
instance, leaving a clean scar xx'ith the ureteral orifice occupying a depression in 
the scar.” On the other hand, Bumpus and Silver, xvriting on a similar subject, 
state, “In the transx’esical series, a ureteral orifice xx-as included 29 times in the 
cautery destruction, and in 10 it xx’as considered a decided factor in an unsatis¬ 
factory convalescence, if not a decided cause of the patient’s death.” Randall 
and Uhle, in 2 of their oxvn cases, found that chronic pyelonephritis occurred 
secondary to contracture of the ureteral orifice. One lmd a recurring pyonephrosis 
which spontaneously emptied itself into the bladder. Concerning the second, in 
whom death followed S months after operation, autopsy revealed that, "Both 
ureteral orifices xx’ere stenosed xx’ith resultant bilateral hydronephrosis." They 
listed aeutc pyelonephritis and chronic pyelonephritis as txx'o of the three most 
important complications of diathermy treatment of the bladder, and fistula 
betxx’een the bladder and the vagina or rectum as the third. The fact that these 
authors mention this complication would indicate that they xvere impressed xvith 
the destructix’e potential of the high frequency shortxvax’c current. 

Further evidence of danger inherent in this current xx-as shoxvn by Caulk m 
his report of experiments using a thermocouple to determine tissue tom pc na¬ 
ture. At a distance of 1 cm. from the point of application of 1,100 mn. current in 
the prostate gland for 1-i min., the temperature xxas recorded as rising from 
39.3C to 63.0C. What this means can be readily understood if it is romoniltcml 
that the thermal death point of tissue cells is approximately do to LC 
that, at present, currents of L000 mn. are in common use. 

Barnes, in his excellent monograph. Endoscopic Proslotic. Surgery, calls atten¬ 
tion to the possibility of ureteral injury* and postoperative fibrosis and gives some 
pertinent suggestions relative to treatment. But numerous other authors writmc 
in detail on the technique of transurethral electroresection of the prostate glam 

He.-ul at annual meeting. Western Section. American Urological Association. Sim \ sll<’>, 
Idaho. Jnne 2S, 
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fail entirely to mention the possibility of injury to the ureter. Still other essayists 
writing specifically about the complications and untoward sequelae of this pro¬ 
cedure have not included this type of injury. 

While our experience has shown that, occasionally, one or both ureteral orifices 
may be resected with the high frequency current without harmful effects either 
immediately or later, I cite the following 5 cases in which there was injury to 
illustrate types of damage that might occur. In 4 of these cases, the ureteral 
injury resulted from transurethral electroresection of the prostate gland; in the 
other, from transurethral electroresection of a bladder carcinoma. 


CASE REPORTS 


Case 1. A white man, aged 67, had a transurethral resection of the prostate 
gland February 14,1950. With a 28F Stem-McCarthy reseetoscope, 43 gm. tissue 
was removed, with a final diagnosis of benign hypertrophy of the prostate gland. 
A No. 24 Foley 30 cc bag catheter was left indwelling postoperatively. 

The gross findings described before surgeiy were: by rectal examination, the 
prostate gland was found to be enlarged, grade 2, in both lateral lobes, and of 
benign consistency. Cystoscopy disclosed that the enlargement involved all 
three lobes; the median, grade 1, and the laterals, grade 2. Enlargement was 
intra-urcthral and intravesical. The laterals pointed slightly anterior to the veru- 
montanum. There was bladder trabeculation, grade 4, with cellule formation, 
grade 2. The ureteral orifices were not mentioned in this description. Preopera- 
five examination of the urinary tract by excretory urograms revealed no ab¬ 
normalities of the upper urinary tract (fig. 1, A). 

Postoperative course: Highest temperature, 99.2F, pulse, 86; no trouble with 
postoperative bleeding. The catheter was removed at the end of 72 hours and the 
patient went home the next day. He made two visits to the office, the first on 
March C> and the second on March 20, 1950. He had no complaints. At the second 

vist, a 24F sound passed readily. The urine was grossly clear. There was no 
residual. 


Almost exactly one year later, the patient returned to the office, with the 
complaint of painless hematuria for one day. The urine was negative except for 
slight gross hematuria. At cystoscopy, the right ureteral orifice could not be 
o'uid. However, in its region, recurrent peristaltic-like retractions could be 
1 IM ' en| cd. Intravenous indigo carmine did not help to locate this ureter. The left 
order was entheterized readily. The results of retrograde left pyelogram and 
’"digo carmine function test were normal (fig. 1, B). Excretory* urograms re- 
u.dcd right hydronephrosis and hydroureter, grade 2, with obstruction at the 
ureterovesical junction (fig. 1, C). The blood pressure was 160/86, approximately 
lie same as preopera lively. 

Hu iasc illustrates injury to the right ureteral orifice by transurethral resec- 
j"!’! ^ P r( >statc gland with gradual development of stenosis of the ureteral 

ni, e totally without symptoms for one year. Treatment consisted of trans- 
>mt imffideetrorescrtioii of a ureterocele resulting from the stenosis (fig. 1, /)). 

'• ^ "I'hc man, aged 63, had a transurethral resection of the prostate 
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gland on December 1G, 1940. With a 2SF Stcm-McCarthy reseetoscopc, 37 gm. 
of benignly hypertrophied prostatie tissue was removed. 

The preoperative eystoscopic findings were: lateral lobe prostatic hypertrophy, 
grade 1; median lobe prostatie hypertrophy, grade 3. The median lobe was well 
inside the internal vesical sphincter, completely obscuring the trigone and 


0 it 

ft 4 


ureteral orifices. The postoperative course was uneventful. The patient left t ie 
hospital on the sixth postoperative day, voiding well and without residual unne. 
Six weeks post operatively, the urine was completely clear. A 2-1F sound pn- 

rcadily. The blood pressure was 12ST0. xira- 

Thc patient was not seen again until .human' 194/. se\en \car.- I 
tivelv, at which time his complaint was of nocturia three times. Excrcton 
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grams then showed slight retention of dye in both ureters, the left being worse 
than the right (fig. 2, A). 

The patient was next seen in August- 194S, twenty months later. He complained 
of colicky pains in the left flank, radiating toward the bladder. Findings were an 
occasional white blood cell in the urine, and delayed function of the left kidney 



Fig. 2 


"ith left hydronephrosis, grade 2, revealed by excretory urograms (fig. 2, B). 
■ n calculus could be demonstrated. 

n>e patient was not seen again until October 1919, fourteen months later, 
' ' 1 a con 'Plaint of pain in the low abdomen referred to the penis. The blood 
pressure w:vs 10S'92. I rine was microscopically and chemically negative. 

here was no further complaint until April 20. 1950. six months later, when the 
I had a recurrent episode of the left abdominal colicky pain. Urine was 
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microscopically and chemically normal. At cystoscopy, the right ureteral orifice 
was normal and spurting indigo carmine in strong concentration within 5 min¬ 
utes of the intravenous injection. The left ureteral orifice could not be seen lmt 
a small, ureterocele-like bulging was evident in the corresponding region, revealing 
recurrent waves of a peristaltic nature. Excretory urograms showed a normal right 
pyelogram, but a left hydronephrosis and hydro-ureter, grade 2, with a uretero- 
cele, grade 2 (fig. 2, C). Treatment consisted of transurethral slitting of the 
ureterocele and leaving a 9F ureteral catheter to the left kidney indwelling for 
one day. 

Five months later, September 9, 1950, excretory urograms revealed segmental 
dilatation, grade 1, of the lower left ureter (fig. 2, D). The left kidney and upper 
ureter were now normal. The urine was microscopically and chemically negative. 
The blood pressure was ]40/80. 
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This case illustrates injury to the left ureteral orifice by transurethral resection, 
with gradual stenosis, but without development of symptoms for 7 years. Dur¬ 
ing the following 3G months, however, symptoms occurred in episodes at de¬ 
creasing intervals. Finally, thorough urological survey revealed the condition 
threatening the left kidney, and surgical correction was effected. 

Cane 3. A white man, aged 55, was first seen July 7, 19-17, with painless hema¬ 
turia noted occasionally for 1 year and nocturia even' 2 hours. The study re¬ 
vealed a papillary tumor about 5 cm. in diameter involving the region of the 
left half of the trigone and adjacent vesical neck, obscuring the left uretern 
orifice. Excretory urograms showed normal anatomical and functional condition- 
of the right kidney, but left hydronephrosis and hydro-ureter, grade ‘2. wit > 

obstruction of the ureterovesical region (fig. 3, A). 

Treatment on July 1-1, 19-17, consisted of transurethral electrorescetion o! tiw 
papillnn- tumor and thorough coagulation of its base. The left ureteral orifice 
not identified. A 24 Foley 30 ec bag catheter was left indwelling. Iatholog". 
diagnosis was papillary transitional cell carcinoma of the bladder, grade 2. 
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Postoperative course was uneventful. The patient went home on the fifth 
postoperative clay. Two weeks later, in the office, the urine contained a few white 
blood cells and a few red blood cells. At this time, excretory' urograms revealed 
possible slight improvement of the left hydronephrosis (fig. 3, B). 

For 10 months, the patient absented himself from our office and then came in 
response to a letter from us. He had no complaints. Cystoscopy at this time 
disclosed recurrent solid-type papillary tumor 3 cm. in diameter in the region of 
the left trigone. No indigo carmine could be seen coming from this region nor 
could the left ureteral orifice be identified. The dye was expressed normally from 
the right ureteral orifice. 

May 11, 194S, a transurethral resection of the tumor with transurethral elec¬ 
trocoagulation of its base was again carried out. The ureter was not seen. The 
pathological diagnosis was the same. The patient went home on the fourth post¬ 
operative day and 2 weeks later the urine was clear. On December 11, 194S, 
excretory urograms with serial films up to 3 hours revealed no function of the 
left kidney (fig. 3, C). 

The patient is now, 3 years later, without symptoms but presents himself for 
cystoscopy at 6 month intervals. Further recurrence of the tumor has not been 
seen. The blood pressure is 13S/7S and the patient appears well. 

This case illustrates the increased damage done to a ureteral orifice when both 


the resecting and coagulating currents are used extensively in its region. It also 
illustrates total Iqss of a kidney without the slightest symptom. If such kidneys 
are to be saved it must be at the time of the first operation, either by re-implan¬ 
tation of the ureter to the bladder in a remote location or by placing an indwelling 
ureteral catheter and performing periodic follow-up dilatations. 

(au A white male, aged 67, was first seen on July 11, 1949 in acute vesical 


retention. He had a history of a transurethral prostatic resection in 194S by 
another urologist. For the past G months, he had had to catheterize himself daily. 
The bladder was distended and very hypotonic. Rectal examination disclosed a 
small prestate gland cf benign consistency. Preoperative excretory urograms 
reeealed normal upper urinary tract bilaterally and marked vesical hypotonia, 
(fig. 4. .4 and B). Die right half of the bony pelvis was involved in Paget's disease, 
•hih 13, 1R49, with a 24F Stem-AIcCarthy resectoscope, a transurethral elec- 
rnrc.'octinn of 20 gm. of benign prostatic tissue was performed. The bladder was 
completely atonic and showed no trabeculation. The ureteral orifices were not 
mentioned in the cystoscopic or operative description. There was some slight 
P°'tnperative shock, but the patient soon recovered following a single blood 
tnnHudon ami was discharged home on the fourth postoperative day, afebrile, 
•m< uearinc an indwelling urethral catheter. 

I u patient has \>cen seen on an average of even - 2 weeks since operation— 
l '. lt ^' r '^ Ie P ac t 20 months—because of continued symptoms of dvsuria. The 
nm i.is been intermittently almost clear or very cloudy with pus. The residual 
tf m) V '* T " rr ' ^ cc - T( |c report of a simple cystoscopy performed Sep- 

( ^ r ~ S ' *919. two months postoperativcly. did not mention the ureteral 
A 1 "-' - ^ ‘ xcrical neck was descrilxxl as well resected. Notes on the chart 
U ’ 1:it * :it a 26F sound passed readily but, at other times, with 
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difficulty When the beak of the sound reached the region of the vesical neck \U 
symptoms of nocturia with urgency and dysuria were attributed to the hvpotonic 
bladder and residual unne until December 27, 1950, eighteen months postopera¬ 
tive!}', when cystoscopy was again performed. 

At this examination, the bladder neck was described as bizarre, the posterior 
urethra as adequate, and the bladder as hypotonic. Neither ureteral orifice could 
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be found. Intravenous indigo carmine did not help. A faint blue was visible m 
the trigonal region, but its origin could not be distinguished. Subsequent excre¬ 
tory urograms made March 21, 1951, with 30 ee 50 per cent nco-iopax ami with 
serial films up to 3 hours, revealed totally absent function of the right kidney and 
left hydronephrosis and hydro-ureter, grade 3. The bladder was hypotonic (fig 

4,0.' * . 

Treatment consisted of cystoscopic dilatation of the left ureteral orifice an'i 
transurethral resection, uncovering the intramural portion of the right ureter. 
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A catheter left indwelling to the right kidney for 3 days revealed no function 

from this side (fig. 4, D). .. 

This case illustrates bilateral ureteral injury by transurethral application of 
high frequency current. It probably represents a case of resection of the trigone. 
Barnes describes this and tells how to avoid it. The case also illustrates dramati¬ 
cally how much can be lost in urology by taking something for granted rather 
than investigating. Here the postoperative symptoms have been attributed to 
the known vesical hypotonia, while the renal function vanished from ureteral 
stenosis caused by transurethral electroresection. 

Case 5. The patient was a white man, aged 80. No films are to be shown in 
this case, but the history and post-mortem findings tell the story. The patient 
entered the hospital January 8, 1951, and expired January 12, 1951. The com¬ 
plaint was fever for 2 days and bladder urgency and frequeue}' for 4 years. 

The past history' revealed that, in 1947, he had had a transurethral electro¬ 
resection of a large benign hypertrophied prostate gland by one of the most 
competent transurethral surgeons of America. He had gone home from the hos¬ 
pital on the tenth postoperative day and then became ill "with fever which had 
lasted for G weeks. During this illness a cerebral thrombosis had occurred. The 
cause of the temperature, probably because of the absence of pain, had remained 
undiscovered. Since then, nocturia 3 to 4 times with dysuria and cloudy urine 
with occasional hematuria had been noted. 

The physical findings revealed consolidation in the upper right lung field and 
marked pyuria. The patient expired on the fourth day after entering the hospital. 
An autopsy disclosed, in addition to the expected terminal pneumonia, a com¬ 
plete stenosis of the right ureter at the vesical junction and extensive right 
pyohydronephrosis. The prostate gland had been thoroughly resected. The 
pyonephrosis probably explained the post-transurethral resection febrile episode 
in 1947 as well as the continued urinary' tract symptoms noted after the opera¬ 
tion. 

This case illustrates that ureteral injury- by- transurethral electroresection of 
the prostate gland can happen even in the most competent surgical hands. 


DISCUSSION 


Hie prophylaxis and treatment of the type of ureteral injury- illustrated in 
the.'O cases logically falls under three headings: preoperative, operative, and 
postoperative. An essential part, of the preoperative prophylaxis of this injury 
■'hoidd consist of excretory or retrograde pyelogrnms. Just prior to the beginning 
of the operation, the operator should identify cystoscopically each ureteral ori- 
fi'v. using intravenous indigo carmine if necessary-. The right angle and the retro¬ 
grade telescopes should be employed to discover tbe relationship of the trigone 
to the (issue that is to be resected. Note whether the trigone is foreshortened, 
lm nnal, or elongated, and whether or not it is involved in a tumor mass, like a 
uhtrigonal extension of prostatic carcinoma or hypertrophy. If a bladder tumor 
! '» hi- resected, note its relationship to one or both ureteral orifices. As the re- 
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section proceeds, the mental image formed by the preoperative inspection must 
be kept in mind. 

During the operation, when cutting in the neighborhood of a ureter, move the 
loop as rapidly as feasible and use ns low a tube current as possible to effect 
severance of tissue. Do not cauterize at all unless a spurter is encountered, and 
then use point cauterization with as low a current as is effective. Positively 
refrain from placing or moving a loop back and forth in the neighborhood of n 
ureteral orifice when it is charged with a spark-gap current. If a ureteral orifice 
is included in the bladder tumor, it is best to do open surgery and re-implant the 
ureter away from the involved bladder. The tumor can then be resected through 
the cystotomy incision. 

At the finish of the operation, identify again the ureteral orifices by inspection, 
if necessary with the intravenous use of indigo carmine. If a ureteral orifice can¬ 
not be seen and does not excrete indigo carmine when its mate does, it would be 
well to take one or two quick, but not too deep, loop tube current cuts in the 
region where the ureter should be. Tliis should remove charred tissue and make 
it possible to identify the intramural ureter. If possible catheterize the ureter, 
even though it may be technically difficult, and leave the catheter indwelling for 
several days. In such a case, the kidney will require early and regular follow-up 
with excretory urography, and the ureteral orifice must be dilated repeat wily as 
indicated. 

Traction on Foley catheters with large inflated balloons to control post¬ 
operative hemorrhage should be avoided lest irreparable damage be done to a 
ureter which might otherwise recover. 

The operative record should include descriptions of the ureteral orifices as 
the}' appear both before surgery and after surgery. Make it part of routine pro¬ 
cedure to include both. 

During the postoperative hospitalization, if the lempcrature is elevated longer 
than 5 days, excretory urograms may reveal partial or complete obstruction of a 
ureter. It is essential to differentiate between bilateral ureteral injury and anuria 
from any cause, especially lower nephron nephrosis. 

In the follow-up care of these patients, when prolonged postoperative pyuria 
or dysuria or occasional renal colic is present, regardless of the amount of the 
bladder residual, excretory urograms may* decide the issue. Be suspicious if a 
sound impinges at the vesical neck, for this may mean excessive resection of the 
trigone and possibly associated injur}* of a ureteral orifice which may later 
stcnosc. 

As part of the postoperative care in all cases, whether symptoms are preson 
or not, excretory orographic studies would not only reveal how frequently tlii- 
complication is occurring in our individual practices, but would also point 1 >c 
way to early treatment and thus forestall serious consequences. 

Once stenosis has occurred, dilate the ureteral orifice early and as often a.- 
indicated. If stenosis is almost complete, enlarge the ureteral orifice by tr.uv- 
urcthral surgery, slit or resect superficially, and then insert a catheter. Be care » 
with the extent and depth of the resecting cut lest reflux up the ureter rc>u t or. 
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if through the trigone, extravasation. In this event, it will be imperative to per¬ 
form open surgery without delay to place a Penrose drain. 

Should open surgery become necessary to save a kidney, ureteroneoeystostomy 
should be carried out unless the old orifice can be satisfactorily opened and kept 
open through retrograde instrumentation from a ureterotomy incision and, later, 
cystoscopic dilatations. Finally, nephrectomy from severely infected hydro¬ 
nephrosis may be indicated. 


SUMMARY 

Five cases of ureteral injury from transurethral electroresection and coagula¬ 
tion have been reported. Points in the prophylaxis and treatment of the condition 
have been discussed and suggestions have been offered relative to future practice. 
It has been pointed out that the severe damage resulting to a kidney when its 
ureter has been so injured may pass completely without symptoms or may be the 
ultimate cause of uremic or infectious death. 

1616 Xorih Broadway, Santa Ana, Calif. 
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It is a clinical maxim that some degree of pelvic ureteral occlusion is inevitable 
in many women afflicted by cervical cancer and treated with radiation. Tlie 
medical profession has assumed that the x-ray and radium are responsible for 
such ureteral strictures and other complications, but a careful study of the Inst 
24 patients referred to me has caused me to doubt this. Exactly what role, if 
any, does radiotherapy play in the development of such ureteral stenosis? 
What is the role of neoplastic parametrinl spread with its attendant pother of 
inflammation, in the etiology of such ureteral occlusion? 

Although every woman with cervical cancer is potentially a urologic patient, 
the experienced urologist is rarely intrigued by the actuality of urologic manifes¬ 
tations, because the latter usuallj’ have ominous import. More specifically, it is 
customary for the gynecologist to inaugurate and continue treatment of cervical 
cancer with no mind whatever paid the urinary tract. In fnct, urologic talent is 
currently considered only a spare tire in the treatment ensemble and one reserved 
exclusively for a blowout. When such emergency occurs or the situation becomes 
desperate and vexatious urologic developments force belated consultation 
epitomized in those famous last words “For God’s salce do something!” it is 
usually too late for anything but makeshift repair. Such malfeasance in manage¬ 
ment of cancer of the cervix uteri has, unfortunately, all but extinguished umlogii' 
interest in the treatment of this disease. 

Moreover, many urologists have somehow acquired an impression hat radia¬ 
tion therapy per se frequently causes stricture or atresia of Hie pelvic ureters. 
Theoretically and academically such a possibility is admissible, but the proba¬ 
bility is remote and so is the incidence from a technical standpoint. Proof rests 
squarely on the proponent. Acceptance of the idea requires postmortem or 
factual evidence of which there is a remarkable dearth both in the literature and 
in my clinical experience. Ureteral stenosis of any degree is invariably ac¬ 
companied by a palpable mass or increased denseness in the parametrium of the 
affected side or sides—whether neoplastic, inflammatory or organizing round-roll 
infiltration or some combination. A sound knowledge of cervical cancer with its 
infiltrative tendencies and concomitant inflammatory reaction plus a definitive 
understanding of radiotherapy seem the best antidote to such devil’s wine. 1 

It is almost axiomatic that the close anatomic relationship between the 


uterine cervix and the adjacent urinary tract paves the way for urinary reper¬ 
cussions if cancer of any extent exists in the cervix, usually by spread from the 
primary focus or by inflammation, but sometimes by radiation therapy with the 
bladder as a selective target. 

That- cervical cancer deserves therefore a place on the top shelf of urologic 
interest is apparent in the following five facts: 

Head at annual meeting. Western Section, American Urological Association. Sun \ nlU' ■ 

Idaho. June 2S. 1951. . „ ~ , 

1 Vinum daenionuni. Essays of I ranris Bacon. Essa> on Truth. 
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1) Cancer of the cervix comprises one of even' four malignant tumors which 
afflict women. Breast cancer is first. 

2) Sixty to eighty per cent of women so afflicted who succumb to this disease 
die of uremia contingent upon occlusion of the pelvic ureters. 1 

3) Direct spread into the juxtaposed bladder or urethra is not uncommon. 

4) Surgical attempts to control such cancer still impose considerable injury 
on the ureter. 

o) Postradiation or faetitial cystitis—an entity often difficult to diagnose and 
to treat—is rampant because radiation therapy for control of such cancer is at 
the present being used more and more. 

CAXCER OF THE UTEREXE CERVIX 

This disease can exist in females of any age, 3 but it is most common among 
women older than 35, particularly in the married and parous. 4 It seldom afflicts 
the spinster and is less common among Jewish women. 5 The big age group from 
a diagnostic standpoint is around 4S years. 

The vaginal portion of the cervix is covered by squamous epithelium with a 
sharp transition normally at the external os so that the endocervical canal is 
lined by a single layer of prismatic cells. Intrinsic glands therein have similar 
histologic architecture. These prismatic cells appear to constitute the nidus for 
Fo-ealicd epidermoid cancer with its repertory of cellular morphology. 5 

Given proper instigation (the role of epithelial instability, heredity, sex, 
physiologic age, endocrine imbalance, infection and trauma all have supporters) 
these prismatic cells appear to uudergo metaplasia and to become arranged 
into sheets or stratified pavement epithelium devoid of glandular elements, not 
unlike the epithelium over the portio vaginalis. Notable exceptions are 1) true 
cervical adenocarcinoma" (rare—only 3 to 5 per cent of cases) and 2) adeuo- 
acanthoma 5 with a relative admixture of both glandular and epithelial elements. 

Classification of epidermoid cancer based upon cellular morphology, a task 
for the pathologist, depends on the predominant cell type. Multiform variations 

,, ' Cunril simoon T.: Radiation TJierapv in the Management of Cancer of the Uterine 
'-^•rimngfield, IP.: Charles C. Thomas, 1950, p. 23. 

Arkerman. Lauren V. and Juan A. del Regato: Cancer. Diagnosis, Treatment and 
1 O'cnn-us. St. Louis: The C. V. Moshv Co., 1947, pp. S52-S54. 

, lyTk 0 , 1 -G. P.: Pediatrics 6:924-929, 1950. 

Halipliant, U. G.: Brit. Med. J„ 1: 97S-9S2, 1949. 

"yir. P and C. C. Little: J. Heredity, 25: 277-2S0, 1934. 
ciner, I.. Burke, L. and Goldberger, M. A.: Am. J. Obst. A Gyuee. 61: 41S—422,1951. 
' II?. ’i an< Twomblv. G. H.: Am. J. Roentgenol., 49 : 522-523. 

C. and Grieouroff, G.; Bull. Assoe. fran?. p. l’Otude du cancer, 22: 2S5-29G, 

Bls-firiM to*' ^ r ‘ cour °T. G., and Villela, E.: Bull. Assoc, frang. p. I’Gtude du cancer 22: 

$). Femandez-Colmeiro, J. M.: Bull. Assoc, frang. p. l’etude du cancer 

Si ■ :l, id del Regato, J. A.: Cancer. Diagnosis, Treatment and prognosis. 

“ Uanii. ii r- , ‘ ^ 05 • Company. 1947. p. S59. (Incidence of 3.7 in 453 cases.) 
j;,] |‘ v | ' Adenocarcinoma of tlie Uterus. In: Progress in Gynecology, vol. 11. 

\' •'"•igs and Somers II. Sturgis. New York: Grune A Stratton. 1950. p. 490. 

IV it I; 4 ” 1 ' Huffman. J. IV.: A Textbook of Gvnecologv. Ed. G, Philadelphia: 

‘ -‘Ulmers C ompanv. 19.50. p. ,W. ' 
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are usually present. MartzlofP divided this group into 1 ) the spinal cell tvnc- 
t ic same as Broders’ 10 grade 1 malignancy or “ripe” species, 2) the transition 
cell, or Broders grade 2 malignancy still the “ripe” species and 3) the basal or 
tat spindle cell type-Broders’ grade 3 and 4 malignancy-grade 3, the “middle 
ripe , and grade 4, “the unripe.” In general, the anaplastic or dedifferentiated 
forms are most radiovulnerable, but they tend to spread early and thev metasta¬ 
size widely. 



I'ig. 1. Lymphatic drainage of uterus. Gross drawing: Large lymph channels. Longitud¬ 
inal section: .Microscopic endings of lymph system infiltrating walls of uterus. These may 
provide a means of metastasis. 

Thanks to the pathologist's perspicacity, the nature of “noninvasivc intra¬ 
epithelial cancer”" of the cervix is now known. Tin’s condition has been called 
“basal cell hyperactivity”, “carcinoma in situ,” 15 “beginnendes Karzinomn” 1 ’ 
(by Schiller) and Bowen's disease." It may antedate the frankly invasive clinical 


* MnrtzlofT, K. II.: bull. Johns Hopkins JIosp., 34: 141-140, 1S4-104. 1023. 

Martzloff, K. II.: Hull. Johns llopkins llosp., 33: 221-222. 1022. 

Diseases of the cervix uteri. In: Practice of Surgerv, fiv Lewis. Hagerstown. Mil.: " ■ 
F. Prior Co., vol. 10, chap. 14, 192S. 

10 Broders, A. C.t Minnesota Med. 8: 720-730, 1025. 

11 Te Linde. Richard IV. The relation of "infra-epithelial carcinoma” to invasive cancer 
of the cervix. In: Progress in gynecology. Kd. by Joe V. Meigs and Corners 11. Sturgis, be" 
Vork: Grune & Stratton, 1040, pp. 340-301, 

is Te Linde, Richard W. and Gerald A. Galvin . The present -day stat us of imjiinva'iy 
cervical carcinoma. In: Progress in Gynecology, vol 11. Kd. by Joe V. Meigs and Sinters H- 
Sturgis. New Vork: Grune ,k Stratton, 1030, pp. 4011-510. 

13 Seitiller, Walter: Arch. f. Gvnnk., 133: 211-2S3, 102s. — 

I' Bowen. John T.: J. Cutan. Dis., 30: 2II-235. 1012. Also, J. Cutan. Dm. 33: 

1015. 
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entity for an indeterminate period—possibly a decade or even more.' 5 In- 
fortunately the gross appearance of the cervix does not betray the presence of 

such a lesion. . 

Cervical cancer may spread in any direction by paracervical infiltration. 

Commonest is spread into the base of one or both broad ligaments. Extension 
upwards into endometrium or uterine vail is frequent (fig. 1). Distal infiltration 
of the portio vaginalis inclusive of the upper two thirds of the vagina is not rare. 
Later the lower third of the vagina may be invaded and this invasion is ac¬ 
companied by inguinal adenopathy. Posterior extension toward the sacrum, 
rectum and sacral nerve roots may accrue and give rise to consonant subjective 
complaints. 



tic. 2. .1, lymphatic system of pelvic organs. Uterus, its appendages and vagina are 
revered by a rich network of lymphatic vessels surrounding uterus and vagina, a and o', 
Eyrnph nodes at bifurcation of common iliac arteries. 6 and 6', Lumbar glands in pre-aortic 
Oeim. e and <■', Deep inguinal lymph nodes which may at times be involved by spread of 
^noma. (Through the courtesy of Cantril. 1 ) 

ft. schematic view of initial lymph node relays of lymphatic supply of cervix, gg. princ., 
irc-Urctera! chain (principal pathway), gg. hup.. Hypogastric chain (post-ureterall. gg. 
h" Interior chain leading to promontory, gg. bif.. Less frequent route leading to bi- 
arcation ol internal iliac. (Through the courtesy of Cantril. 5 ) 


lymphatic pathways are illustrated in figure 2. It is well to remember the 
dominant prc-ureteral trunk of lymphatic pathways into the broad ligaments 
.sponsors metastasis to pelvic glands from the obturator canal to the 
inferior iliosacral junction. 

Em League of Nations Committee 16 has adopted a workable classification 
'■ved on extension proclivities: 

Cl.ago 1: Cancer confined entirely to the cervix. 

Mage 2: Parametrium invaded on one or both sides. Some uterine motility 

r , n .;T,h Cirtflc, Richard \Y. and Gerald A. Galvin: The present-day status of noninvasivc 
Star c vycinoma. In: Progress in Gvnecologv. vol. 11. Kd. bv Joe V. Meigs and Somers H. 

i,,7 ;s, '' v tork: Grune A Stratton, 1050.' p. 500. 
tl„. t’.,',mi 10 . ualiens. Health Organization, Cancer Commission: Report submitted by 
j\ ° " c,r m • ub-Contmission, Geneva, League of Nations Publications. 1020, S2 pp, 
v.vd* t™ ni1 ', j illustrating the division of eanrer of the uterine cervix into four 

in r in r..r' of C'ulmns Health Organization (Intiuirv into the results of radiotherapy 
r o( *'«• moms). 10 . 1 S, unnumbered pages. 
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retained. Lesion spread into corpus uteri and upper portion of 
vagina. 

Stage 3: Infiltration extended through parametrium to pelvic wall—isolated 
masses palpable on pelvic wall. Lower third of vagina involved. 

Staged: Cancer involves bladder or rectum with spread outside the pelvis 
to other viscera. 

Because infection, cellulitis and inflammatory induration invariable ac¬ 
company cancer spread, proper evaluation sometimes perplexes the most ex¬ 
perienced. 

Diagnosis. Microscopic study of segregated scrapings from the cervix and 
uterus, using Papanicolaou or similar technique is sometimes helpful, but biopsy 
is essential. Cytologic and clinical study of the primary lesion and of extra- 
cervical spread conditions both treatment and prognosis. Symptoms van - . 
Abnormal or postmenopausal bleeding should arouse suspicion. Contemporary 
physicians must be mindful that abuse of estrogenic therapy during menopause 
is now common. 

Treatment. The field of therapy has laid somewhat fallow for the last few 
years. This may presage a bumper crop of new developments. 

In the surgical era all hope liinged upon the radical Wcrtheim 17 —the most 
formidable of all gynecological procedures—with a high mortality rate and a 
frightful bladder and ureteral morbidity especially' in the hands of the inex¬ 
perienced. The bladder suffers injury" in about 17 per cent of cases; vesicovaginal 
fistulas occur in about 7 per cent. 1 * Even in expert hands, the ureters are injured 
in 7 to 10 per cent 19 of eases; often the blood supply" to the ureters is impaired 
and sloughing results. In 2S years of practice I have treated 14 such injuries, 
most of them resulting in ureterovaginal fistula, following the Wcrtheim pro¬ 
cedure. We have the Wcrtheim operation to thank for much of what wc know 
about cervical cancer—learned at the operating table and from pathologic 
specimens. The MartzlofT modification 70 is now more commonly used. 

Most clinics now take a dim view of surgical treatment alone, save in very 
early and selected instances. Granted that the lesion is “cancer in situ’’, wlmt 
surgical procedure should be undertaken? Trnchelcctomy? Simple hysterectomy? 
Hysterectomy plus adnexectomy? The more radical Wcrtheim? Who knows. 
Anatomic studies of this entity have taught the necessity of removing an ample 
cuff of tissue about the limits of the portio vaginalis in these cases. 71 

Many clinics in this country now depend solely upon x-ray and radium 
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to control cervical cancer. Those that have good radiotherapy departments put 
out an imposing array of statistics in support of their method. The gist of such 
statistical tables is that if treated earl}-, possibly S of 10 cervical cancers may be 
controlled by radiotherapy and that later when one or both parametria are 
invaded, perhaps 1 of 3 may be so controlled, depending on the extent of invasion, 
the cellular morphology and who presents the statistics. It offers the additional 
advantage that the patient is ambulatory throughout. Clearly radiotherapy is 
most favored in the current approach. However, because the metastatic lesions 
of some tumors are radiation-resistant, removal of the pelvic lymph glands on 
both sides is advocated after pre limina ry and intensive radiation. Taussig 12 
uses such a procedure, without hysterectomy, and Xathanson 21 also uses it, 
with extra peritoneal exposure, in certain cases. Recently Meigs 21 has coupled 
the radical W’ertheim operation with Taussig's gland resection in selected cases. 

lYliile time has proved the value of radiation (in terms of 5 year control) 
there is as yet no unanimity as to dosage, modalities, application or sequence. 
Multifacets in the clinical picture ste mmin g from the cellular morphology, 
conformation of the primary lesion, the presence of infection or cellulitis, the 
route and degree of extension, the pelvic pattern and the general condition of 
the patient all preclude standardized technique. Nor can radiation be used em¬ 
pirically or with a slide rule. Radiation must be tailored to the individual by the 
skilled radiologist in an effort to eradicate the cancer cells and yet preserve the 
integrity of normal surrounding tissues. The patients who are the subject of 
the discussion to follow underwent a high voltage (“soft ray”) barrage through 
four skin portals (2A and 2P) using S.000 to 10,000 r, and in suitable cases 
3,000 to 4,000 r was given by vaginal cone. Radium element properly screened 
used after the Stockholm 25 technique, about 3,000 mg. hr. in the uterine 
corpus and 3,000 to 3,500 mg. hr. to the cervix and vaginal fomices. Alterations 
and modifications governed by the attendant circumstances were frequent. 


UROLOGIC COMPLICATIONS 

The relevant clinical data from my 24 cases will be presented in the following 
general discussion of the urologic complications in radiation therapy of cancer 
oi the cervix. 

T/ 7 * 

■' P r ‘ vl c ureter. Figures 3 so G provide anatomic reconuoiterer. Of esoteric 
'iriereq is the parametrial ureter which passes forward to the cervix and then 
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(low m\ ard and medially to the trigone. Of greatest urologic import is that ureteral 
segment where “water passes under a bridge” (ureter crossed hv the uterine 
artery) which is almost opposite the internal os and about U cm. lateral to the 
cervix and that downward ureteral continuation ensheathed by the veins of the 



Fio. 3. A, cross-section of female pelvis, showing basal structure of broad ligament,' 
ligamentous supports of bladder and uterus, and fascial coats of pelvic organs. 

B, female pelvis, anterior view. Subperitoneal tissue of broad ligament, urinary blnddcr 
and uterus. Uterus is retracted from its normal anteverted position and peritoneum has 
been pulled back to show body of uterus, broad ligament and superior surface of bladder. 



Fio. -t. Female pelvis, anterior superior view. Right ureter has been freed complete!'' 
front its bed from 3 cm. below pelvic brim to trigone. Xote proximity of parametria and 
pelvic Ivntph nodes to uterus. (Through courtesy of_G. II. Twombly; Technique of radical 
livsterectomv for carcinoma of cervix. C ancer, 3: fbo-Ottl [Xov.] 1!)50.' 

vesicovaginal plexus which lies about 1 cm. above the lateral vaginal fornix- 
The most distal ureteral portion, about 1-1 cm. long, lying close to the vagina) 
wall, is also implicated by the cervical cancer. 

The terminal segment of pelvic nrctor, some? to S cm. in length, is not only 
in close anatomic apposition to the cervix, hut is also served by much the same 
lymph and blood vessels. Any morbid change in the cervix should therefore if 
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reflected in some degree or have reciprocative amplification in the abutting 
ureter, conditioned by the character of the lesion, from initial hyperemia to 
compression or angulation of the duct because of parametrial extension. 

The commonest point of ureteral occlusion in parametrial spread is where the 
duct is crossed by the uterine artery (fig. 7); i.e. adjacent to the internal os and 
about 5 to 6 cm. up from the ureteral meatus. Twelve patients (all seen in the 
“supplicatorv stage"—stages 3 and 4) had variable degree of occlusion at this 
point on one or both sides. In 5, nephrectomy was necessary because of unilateral 



rn ll ’' \hlatenil hydro-ureter due to obstruction arising from spread of cancer of cervix, 
ua.ouch the courtesy of Cantril. 5 ) 


' !u-ion with sepsis and because great debilitation precluded other measures 
'' r ' c ^ e1 '- another case with uremia, since only half a kidney remained, a quick 
nnteroentnneous groin fistula was established. In 3 other cases the vaginal 
‘ nw>t distal ureteral segment was obstructed unilaterally. In 2, a stone was 
^ * n diis pathologically narrowed portion and in another, ureteral oc- 
j’ ' Vil? caused hv neoplastic impingement near the anterior vaginal wall. 
u vx.u-t discernment of the presence and degree of ureteral occlusion, both 
I ' “ Ru e bf possible’) and excretory roentgenologic studies are necessary. The 
h in • a rath0,er C;UI * 1C I ,asset ^ up the ureter docs not mean that the ureter 
oli- ' '''' Ttu dlv occluded hv segmental narrowing, extra-ureteric pressure or 
Vi . 11 " 'l* 1 ' ure,cr; d wall. It is <juito common to thread a catheter through such 
'•> "f imolvernent initially and never again be successful in such endeavor. 
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Indwelling catheters were poorly tolerated in these cases. Interval ureteral 
dilatations were not too helpful. 

The cause of ureteral occlusion in these cases was invariably a mass or some 
degree of induration in the base of the broad ligament—whether neoplastic or 
inflammatory or both, only clinical experience and observation could determine. 
In none of tin's limited group could radiotherapy be incriminated for the ureteral 
stenosis. In fact, in two cases partial bilateral ureteral occlusion and subjective 
symptoms were relieved considerably by a second course of radiation therapy. 



If the condition is advanced, seldom is reconstructive surgery advisable. 
Bilateral ureteral occlusion usually has dire prognostic connotation ami hence 
nephrostomy or a shift of the ureter to the intestine or the contralateral structure 
has limited application from a practical standpoint in view of the psychology, 
general condition and life expectancy of such patients. 

The bladder. If cervical cancer spreads downward along t he anterior vaginal 
wall, seldom does tlie bladder escape unscathed. Such extension— usually a 
forerunner of vesical involvcmcnt-can sometimes be palpated long l>cf ( ' rr 
urinary symptoms are manifest. Excellent studies 5 ' depicting cystoseopir change- 
and successive steps in tho development of such bladder lesions which rang 1 
from early trigonal asymmetry or distortion at the base through snbnuwo-a 


:« \mnn-Jcan. F.: Hull. Ascoc. franc- [>• I'etmlr du c.-mror 22 :'kSV-.WO, 1033. 
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petechiasis and edema to actual nodule formation with ulceration and bleeding 
have been made and need no reiteration here. 

Among the 24 cases there were 2 vesicovaginal fistulae and 1 rectovesical 
fistula—obviously late and hopeless sequelae. 

Post-radiation cystitis: From the practical standpoint there are two types— 
an early and a late or delayed type. Much work has been done by Dean, 27 Colby 28 
and others 15 ' 10 on this subject. 


A.,v. ihaco 



■ '• Principal arteries and veins supplying organs of female pelvis. Uterine artery 

i' been[further exposed by partial removal of accompanying veins. All remaining struc- 
j,. . f - ' n positions they held prior to dissection. Note point at which ureter is crossed 
utonnc artery, common point of ureteral occlusion in cases in which pnrametrial spread 
I'W occurred. 


'^ le early type is a vasodilatation phenomenon and represents a specific 
h.'|K>n«e to radiation. It comes along 28 to 30 days astern of treatment. Sub¬ 
join e symptoms are rarely severe and usually dear quickh-. If deep therapy 
one is used, generalized cystitis is discovered with the cystoscope. If such 
fear tmu depends solely upon intracavitary use of radium element, areal distri- 
1111011 0vpr die bladder base at certain points of maximal concentration is 
•'Piurrnt rystoscopicallv. Even' urologist who collaborates closely with the 
r.u;oloprU( j s familiar with such changes. 

10 delayed type of faetitional cystitis is signalized by its tardy appearance 

l)!' 1 ! 1, !'■ J . r - : J - A - M. A. 89: 1121-1123. 1027. Also J. Urol. 29 : 550-570, 1033. 

b. Jr- and Slaughter. D. IV. J. Urol., 46: 017-024, 1041. 

” r' !; : * Vw ,: "C J. Med.. 209 : 231, 1933. 
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after radiation. It seldom develops before a year has elapsed and may be delayed 
for as long as 10 to 12 years after radiotherapy. Average appearance time h 
given as 2^ years. This type of bladder lesion constitutes a trophic change 
predicated upon an obliterative endarteritis. It is characterized by sloughing of 
the bladder wall or trigone in variable degree. The slough may be so deep and 
extensive that a fistula forms. Subjective symptoms are often distressing and the 
healing of such a lesion is very slow. Usually the cervical cancer is well controlled 
before these bladder lesions become apparent. 

There were 5 instances of delayed postradiation cystitis in my series. The 
youngest, woman was 37 and the oldest. GO years of age. The earliest appearance 
of this trophic lesion was 17 months after radiation and the latest, 35 months 
thereafter. Each of these women had had at least 5,000 mg. hr. of intracavitary 
radium and none more than G,200 mg. hr. These trophic bladder lesions were 
invariably multiple and comprised a number of moderate sized, shallow, irregular 
ulcers, usually retrotrigonal and toward the left lateral wall. These ulcers had a 
linear distribution, the edges were somewhat motheaten and the floor was 
covered with grayish yellow necrotic material. They were surrounded by an in¬ 
jected areola. Dvsuria was prominent, especially frequency and burning. Hema¬ 
turia was always an outstanding symptom. 

The cystoscopic appearance of such lesions is quite misleading and diagnosis 
necessitates careful cytological study of several biopsy specimens. It is most im¬ 
portant to avoid subsequent radiation—if no cancer cells exist. Diagnosis is 
sometimes a problem even for the skilled pathologist in these instances, as the 
following case demonstrates: One of my patients had suffered a transitional roll 
cervical cancer which had been treated by radiation and 5,000 mg. hr. of intra¬ 
cavitary radium (well screened). This cancer was well controlled clinically. Alxnit 
IS months after radiotherapy, a group of trophic bladder ulcers appeared, ac¬ 
companied by the usual subjective and objective symptoms. A series of 3 or 1 
biopsy specimens was obtained from the most suspicious areas. The pathologist, 
who had had 3S years of experience, stated that the lesion was a transitional coll 
bladder tumor with cellular morphology much like that of the cervical rancor 
which he had previously studied. Because of the patient’s history, nc non 
dubious and took several more biopsy specimens. Again the same pathologic.! 
diagnosis. Meantime flip patient grew restless and because of her urinary distress, 
enplaned for the Mayo Clinic. Dr. Edward X. Cook of (lie C linic took IS or - 
biopsy specimens before lie could be certain that there were no cancer oo 
Under his care the patient’s symptoms were shortly relieved and the u eon. 
healed in approximately G months, , „ 

The trophic ulcers I tmated healed very slowly and usually require' t0 
months. Therapy, empirical or otherwise, did not seem to hasten healing, or ^ 
hyperacute cases of dvsuria. continuous bladder irrigations with dilute 
solution (1:3.000) was most helpful. Enter, hydrostatic bladder dilatations 
lowed by oily balsamic instillations gave some relief. In none of these case. 

fisfulae develop. . 

The urethra. As the cervical cancer spreads downward along the a 
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vaginal wall, in late stages, the urethra may be impinged upon by the neoplastic 
mass surrounding it or its wall may be invaded directly by the cancer. I had one 
such case; retention developed and catheterization was very difficult and painful 
because of the narrowed and compressed urethral lumen. A permanent 
cvstostomy was made to relieve symptoms. 

Adjuvant treatment. Competent management of cervical cancer necessitates 
inquiry into the urologic status of these patients both initially' and at appropriate 
intervals thereafter. If this is done and attention is thereby focused on the pelvic 
ureters before they become hopelessly fouled in this disease, the patient can be 
given much better care. For many of these unfortunate women, early uretero- 
sigmoidostomy would be a blessing, if partial bilateral ureteral occlusion is 
worsening clinically. In another limited group, when the bladder is threatened 
by advancing spread of the cancer, but has not yet been involved, total cys¬ 
tectomy with uretero-intestinal transplantation might constitute a vise choice 
of treatment. Prevention of trophic bladder lesions is difficult in the absence of a 
reliable gauge for predetermining unusual individual susceptibility to radium, 
but better screening and more care in placement would help. 

suaniART 

This article hopes to rekindle interest by stressing urologic repercussions in 
cervical cancer and to dispel some common fallacies by review of basic knowl¬ 
edge. It recalls certain factors pertinent to cervical cancer in its bearing on the 
adjacent urinary tract. It brings up the question whether radiotherapy per se 
induces ureteral stenosis in these cases and presents evidence that extension of 
the disease is the more likely' cause. In these 12 cases of ureteral obstruction it 
was the only cause. It pleads for a preliminary and detailed urologic survey be¬ 
fore any treatment of the cancer is begun so that early or unsuspected lesions of 
the urinary tract may be discovered and expeditiously' cared for. It urges closer 
liasm between the urologist, the gynecologist and the radiologist to the end of 
efficient management. The close anatomical relationship of the uterine cervix 
a,K * the ureters obligates every urologist to actively' crusade against current 
neclect of the urinary tract in the treatment of cancer of the cervix. Supplicatory 
consultations arc too common and are a sad commentary' on scientific manage- 
of this disease. 

mn L St., Sacramento 16, Calif. 
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From the Wayne University College of Medicine, Detroit Deceiving Hospital am! the 

Grace Hospital, Detroit, Mich. 


I be use of a segment of small intestine to replace n strictured portion of one 
ureter was reported by Nissen in 2S40. 1 The operation was clinically success¬ 
ful, but no postoperative studies were reported. To date no experimental work 
has substantiated the feasibility of this procedure. Reports of previous experi¬ 
ments indicate that when all of the urine is emptied into the small bowel, or 
into a segment of the small bowel which is not exteriorized, the animals die 
from renal insufficiency. 2-5 Evidence has been advanced to show that these 
deaths are due to absorption of urinary products. 5-9 Groto in 191S was inclined 
to attribute the death of these animals to rentention rather than to the absorp¬ 
tion of urinary products. 10 Later writers have emphasized the importance of 
obstruction at the site of uretero-intestinal anastomosis as a cause of renal 
insufficiencj'. 11- ' 4 

Mersheimer and his co-workers, at New York Medical College and Flower 
and Fifth Avenue Hospitals, reported anastomosis of both ureters to a 10 cm. 
isolated segment of small intestine in a dog, with exteriorization of the end of 
the loop. 15 The dog, sacrificed at IS months, showed no kidney infection but 
did show some dilatation of the ureters. The enterostomy stoma was reported 
to be normal. The technique of caring for the stoma was not reported. 

Matsumoto in his first experiment partially isolated 35 cm. segments of small 
bowel at different levels in the intestine in an effort to overcome the ascending 
infection and to study the effects of absorption.’ 5 This operation was carried 
out in two stages in 107 dogs. He found it impossible to prevent ascending in¬ 
fection. The implantation of both ureters resulted in the death of the animal- 
in from 7 to 12 days. When the upper part of the small intestine was used the 
nonprotein nitrogen increased more rapidly, but the period of survival was not 
always correspondingly affected. He did not believe that the elevated non- 
protein nitrogen was due to the absorption of urine. 


Read at annual meeting, American L'rologiral Association, Chicago Ill., May 22. It’d- 
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In his second report on 102 dogs he used 35 cm. segments of bowel which 
were completely excluded from the intestine and the distal end exteriorized. 1 ' 
When both ureters were anastomosed to this isolated loop there was a rise in 
nonprotein nitrogen which returned to normal in about 7 days. All of the ani¬ 
mals lost their appetite and all died in 30 to 40 daj r s. He attributed death to 
infection and maceration of the skin around the enterostomies, and to mal¬ 
nutrition. No mention was made of urinary tract infection in this second group. 

In our study we have used 20 cm. isolated segments of terminal ileum to 
replace one or both ureters. The diet was uniform and water was constantly 
available. Food was withheld for 24 hours before surgery. Intravenous sodium 
nembutal 0.2 cc per pound of body weight was used for anesthesia in all cases. 
A total of 16 dogs were used in this experiment; two were rejected on account 
of disease, two were used as controls and twelve were operated upon. The opera¬ 
tion consisted of isolating a 20 cm. segment of terminal ileum, taken about 
25 cm. from the cecum. The continuity of the bowel was re-established by end 
to end anastomosis with two layers of interrupted No. 60 cotton. The isolated 
loop was irrigated with 500 cc of 1 per cent suspension of sulfathiozole in sterile 
normal saline. No other measures were used to prevent urinary tract infection. 

The proximal end of the isolated loop was closed; the distal end was earned 
through tiic root of the mesocolon and the left broad ligament, and anasto¬ 
mosed to the back of the urinary bladder end to side with two layers of inter¬ 
rupted cotton. When both ureters were replaced, the segment was anastomosed 
at the hilus of the left kidney and then passed through the root of mesentery 
to the lower pole of the right kidney where it was anastomosed to a longer 
segment of ureter. The bowel ureter was then earned down on the right side 
and anastomosed to the bladder. 

1 he uretero-intestinnl anastomosis was carried out by dividing the ureter 
about 3 or 4 cm. from the kidney hilus and splitting the end for a distance of 
1 cm. A suture with double needles was then passed through the corners of the 
split ureter. Ill esc traction sutures were used to draw and anchor the end of 
the ureter within the lumen of the bowel. This technique was used with both 

cotton and catgut. With both there were complications which will be described 
later. 


. ' ,ir ‘licvc that a mucosa, to mucosa anastomosis such as that described by 

. e.4>it would l>c bettor, but in these dogs the ureter was so small right up to 

’ 1,1 'he kidney that we had neither the skill nor the courage to at¬ 

tempt it. 1 -* 

In all of the operator! dogs the kidneys were approximately equal in size and 
<I'li-Hem-v at the time of surgery. Twenty two surgical procedures were car- 
r T ,>nl 'ke twelve dogs. Three of the dogs died. Dog No. 4 died 7 weeks 
alter tli.. left ureter had been replaced by a segment of small intestine. Autopsv 
'""ed a volvulus of the remainder of the small bowel around the isolated seg- 

t-nv'.l '!, 1 r "'"| l ' r,1 ' | c t!,i« work we have succeeded in making a mucosal anastomosis 

„,, r , ' ’irr !,m ’“"' 0 :it '•"’k'diiey lli,u ,' i )ln,) removing the right Icidnev at 

I r.iimn i In* dug apix-ar* normal after.! mouths, 
n.- m \rch f ja]i Chir . 16: 1U.K. 

A' -l.n. It xj Ann. Surg . 130: TW-stV.1. VAt’A. 
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ment with resulting strangulation, perforation and peritonitis. The other two 
deaths were due to renal insufficiency caused by obstruction at the site of 
uretero-intestinal anastomosis after the opposite kidnev had been remover! 

Early in our study we observed that not all dogs are equally suitable for 
studjL Some that are apparently normal will show an erratic curve of the non- 
protein nitrogen, even when all controllable conditions are held uniform. In one 
instance, where the animal had only a 20 cm. segment of small bowel excised 
and the intestine re-established by end to end anastomosis, 10 determination-- 
of the nonprotein nitrogen were made in the 32 weeks following surgery and 
only on three occasions did the reading fall within the average normal Hinge. 
However, all of the tests gave readings well within the limits of values found 
in normal dogs by Haden and Orr. 18 
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Fid. 1. Showing that an isolated loop of small bowel connected with bladder to permit 
absorption, but with no interference with normal transport of urine, has no demonstrable 
effect on nonprotein nitrogen or in dog 13 also on plasma CO r . 


Since curves with wide variations are difficult to interpret we believe that 
each dog should have several preoperative determinations and only those ani¬ 
mals selected for surgery that show relatively uniform and consistent tests. 

In 1 dog both ureters were ligated in order to determine how long (lie animal 
would survive under the conditions of this experiment. Figure I shows that the 
animal died in 90 hours; at the end of 72 horn's the nonprotcin nitrogen wa' 
262.1 mg. per cent. 

In 2 dogs a 20 cm. segment of small intestine was isolated, closed at its proxi¬ 
mal end and the distal end anastomosed to the urinary bladder. 1 hi-' procedure 
permitted the contact of urine with the mucosa of the bowel hut did not inter¬ 
fere in any way with the noimal transport of urine from the kidneys to the 
bladder. Figure 1 shows that there was no significant elevation of the nonprotcin 
nitrogen or plasma chloride levels. Except for the length of bowel segment . 
this part of the experiment corresponds to that reported by Hartman.‘ 

In 6 dogs a 20 cm. segment of small intestine was used to replace the 

ureter (fig. 2). 

» linden, H. I. and Orr, T. G.: J. Biol, (’hem . 65: 471MSI. 102".. 
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411 of these dogs showed an initial rise in the nonprotein nitrogen to <0 to 
SO me per cent and then a decline. Half of these dogs returned to the preopera- 
tivc level within G weeks. In the remainder the nonprotein nitrogen was ele¬ 
vated 25 per cent to 30 per cent above the preoperative level. This is contra in¬ 
to the findings of some investigators who report only a very transient elevation 
of nonprotein nitrogen when the uretero-intestinal anastomosis is . done only 
on one side.'' 15 This result may be due to a poor selection of animals forjhis 

part of the experiment. - iel 

In dog No. 1 twenty-two nonprotein nitrogen determinations were made in 
the course of 1 year. The nonprotein nitrogen level was rather erratic. Biopsies 

NPN (mg.%) 


Segment of bowel 
replacing 
left ureter 


Days 

1 in. 2. Showing effect in 0 docs of substituting an isolated segment of small bowel for 
left ureter. 

"ere taken from the bladder, the normal bowel, the bowel used as ureter and 
“'f both kidneys at the end of 3 months. 

1 lie bladder showed mild cystitis. The bowel used as ureter showed no change 
from normal bowel except contraction. The left kidney was smaller and firmer 
>n consistency than the unoperated right kidney and there were several small 
hat. depressed scars on its surface. At the end of 1 year the dog was sacrificed 
and the tissue.- examined. The bowel ureter was tightly contracted and con- 
'ained considerable mucus. Microscopically it appeared like normal bowel show- 
,,ltt "" change except contraction. The goblet cells were just as numerous and 
a- active a.- in the normal bowel. Figure 3 shows the relative sire of the normal 
bowel, imimal ureter and bowel used as ureter. 

i here was slight tendency for the epithelium of the bladder mucosa to grow 
over the muco-a of the bowel at the site of anastomosis (fig. 4k The bladder 
epithelium did not tend to penetrate the glands and the growth was too slow 
to I*. clinical significance. 
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in this kidney. The enterovesical anastomosis showed smooth healing with no 
contraction. 

Following this experience we used 0000 chromic catgut to make the ureteral 
anastomosis. The kidney 1 week after anastomosis showed evidence of obstruc¬ 
tion with developing hydronephrosis. There was an increase in size with a 
marked congestion of surface vessels. When the bowel-ureter was opened the 
end of the ureter had separated from the bowel where it had been sutured with 
0000 chromic catgut. It presented an edematous stump almost, completely ob¬ 
structed. This edematous stump of ureter was cut away leaving about 2 mm. 
of thickened ureter protruding within the bowel lumen. Due to edema of the 
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the three stages in which this dog was operated. After each operation the non- 
protein nitrogen rose and then returned to the preoperative level. Eleven weeks 
after right nephrectomy the nonprotein nitrogen was 35 mg. per cent and the 
CO : was 45 volumes per cent. 


I ti OPERATION 


2nd OPERATION 


3rd OPERATION 


DOG +8 


NPN mg.% 
Weight (lbs.) 



WEIGHT 


CO, vol.'/. 
>< 

mq. V. 


o 4 8 12 16 20 24 28 32 36 40 

Weeks 

Fin. 5. Showing stages in which dog Xo. S was operated, efTcet of nonprotein nitrogen, 
CO:, plasma chlorides and body weight. 

Table 1 . Effects of absorption 


DOC NO. PI_ C1IL. uEq/I. (VVER.) COl ' OL. T ("T».) 


Group 1. Absorption of urine possible __ 


1 



AlISOIUTTON OF rniXARV ritODl’fTS 

In order to stud.v the effects of the absorption of urinary products from the 
isolated loop, we studied the plasma chloride and CO- in 7 dogs. In five of these 
animals the urine was in contact with the bowel and the other two were norma 
dogs used as controls. In the group where absorption of urinary products 
possible, the average plasma chloride level was 2.S mK<|. 1 lower ami the pla-ma 
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CO* 4.6 volumes per cent lower than in the normal dogs. Table 1 shows in de¬ 
tail "the results of this study. Each figure represents an average of 4 determina¬ 
tions in each animal. 


Table 2. Bacteriology of the urinary tract 


DOO TYPE or . 

S'O. opes VTJON , 

! CTLTURES 3 MOS. P.O. ' 
AT OPERATION ^ (Cath) 

6 mos. p.o. (Cath) 

9 MOS- P-O. 

1 

1 Bowel 
Bladder 

B. ureter 

— 1 E. coli j 

' A. aerogenes J 

, P. neruginosa j 

P. aeruginosa 

A. aerogenes 
Gram neg. rods 
Xot identified 

1 

! 

! 

3 Bowel 
Bladder 

B. ureters 

i 

1 

! j 

— j P. aeruginosa j 

i Strep, viridans j 

; i 

1 t 

P. aeruginosa 
Strep, viridans 
Prot. vulgaris 

J (Aspir. bhd) 

I Strep, viridans 
i E. coli 

(Ureth. swab) 

j Strep, viridans 
j E. coli 

C Bond 
Bladder 

B. ureters 

: _ 

— 1 P. aeruginosa 

I’rot. vulgaris 

1 

• 

P. aeruginosa 
Prot. vulgaris 
Strep, viridans 

\ (Aspir. b\sd) 

1 E. coli 

1 

j 

S Bowel 
Bladder 

L. ureter 
at 3 mos. 
K. neplir. 
at C mos. 

(Aspir bhd) 

Nog. 3G hrs. 1 E. coli 
(Irris, bowel) ' Strep, viridans 
Neg. 3G hrs. 

• i 

i 

i i 

i 

E. coli 

Strep, viridans 
Staph, albus 

t 

I 

] 

j (Aspir. bhd) 

E. coli 

j Strep, viridans 
| Staph, albus 

(Ureth. swab) 

' E. coli 

1 Strep, viridans 
Staph, albus 

P Bon el 

ureter 

EAspir. blad) 

Neg. 3G hrs. 1 A. aerogenes 

Gram neg. rods 
Not identified 

i 

1 

! 

i 

l 

(Aspir. bind) 

Xeg. -JS hrs. 

(Cath) 

M. aureus hemol. 
j Hem. strep. 

i (Ureth. swab) 

■ M. aureus hemol. 
Hem. strep. 

10 Itouel 

(A«pjr. blad) 

Xcg, 3G hrs. — 

i — 

1 (Aspir. blad) 

Xcg. in 3G hrs. 


1 li'“ failure of the plasma chloride to show any elevation over that in normal 
' IO indicate that in this experiment the chloride level of the blood 

'Mi' not affected by absorption from the isolated loop.* The difference of 4.G 
' ultimo per cent in plasma CO- is thought not to be significant in the dog. 


.Sur** microscopic evitiuuritinn 
'j'! :t- ' ureter for 1 year, we 

m> i**-i i! imp\ire»1. A study of this p} 


disclosed no aUwation in the loop of 

arc hero us*ununp that its power of absorption has 
taso of the problem now in propress. 
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BACTERIOLOGICAL STUDIES OF THE Unr.YE 

Repeated cultures of the urine were made in G dogs shown in table 2. 

Aspiration cultures were made from the urinary bladder at the time of the 
initial surgery in 3 cases; all were negative. A second aspiration culture at the 
cud of 9 months was still negative in 2 dogs whose bladders had not been anas¬ 
tomosed to the bowel. 

All cathefcrized specimens were positive, even in the normal dogs wlio.-c 
aspirated bladder urine was negative. This was true in spite of the fact that 
we took ever}- precaution to avoid touching the vaginal wall in the passage of 
the catheter and employed scrupulously aseptic technique throughout. Cultures 



Weeks 

I'm. 0. Showing etTcrt of substituting isolated segment of small bowel for both ureters, 
hot No. 0 was 7 weeks pregnant at time of surgery. Dog Xo. 3 conceived about S} months 
following surgery. 

from the urethra in three of these dogs showed exactly the same organisms as 
the cathcterized bladder urine. The principal organisms were E. coli, A. aero- 
genes, R. aeruginosa with an occasional Streptococcus viridatis and Staphylo¬ 
coccus albus. 

Finally in 2 dogs a loop of bowel was used to replace both ureters at one 
operation. Figure G shows the level of the nonprotoin nitrogen following surgery. 
Dog No. G wjts about 7 weeks pregnant tit the time of surgery. I'ourtecn days 
hiter site gave birth to 10 living and 2 dead pups. They appeared to Ik- full term 

all were destroyed. This dog appeared clinically well but ran a rather errata 
nonprotein nitrogen. However tit the end of d0 weeks the nonprotein nitrogen 
h; i> |2 mg. per cent atal the CO- a.‘i volumes per cent. Now III months after 
operation the dog appears entirely normal. 

Dog No. 3 showed a precipitate rise of nonprotoin nitrogen from a preopera¬ 
tive level of 37.(i nur. per cent to o0..‘» mg. per cent tit IS hours and 92. mu !" r 
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cent at the end of 90 hours. It dropped to 67. mg. per cent 10 days after surgery 
and fluctuated for 3 weeks, falling to the preoperative level at the end of 7 
weeks. For the next 20 weeks there was a gradual increase in the nonprotein 
nitrogen level which was not reflected in any way in the clinical appearance of 
the animal. This dog, an Irish Setter, was taken out in the country for a few 
weeks where she exhibited entirely normal behavior, getting pregnant, deliver¬ 
ing and nursing S healthy pups, all of which grew and developed normally. At 
the end of 50 weeks (7 weeks after the pups were bom) her nonprotein nitrogen 
was 42, mg. per cent and the CO; 45 volumes per cent. This dog, now IS months 
after replacement of both ureters by a segment of small intestine, appears 
clinically normal. 


CONCLUSION" 

In the dog a segment of small intestine can be used to replace one or both 
ureters without changing the clinical appearance of the animal. In most cases 
the nonprotein nitrogen returns close to the preoperative level. A dog with both 
ureters replaced by a segment of small intestine can go through a normal preg¬ 
nancy and remain clinically and physiologically well at the end of 18 months. 

A study of the plasma chloride and CO; fails to indicate any significant reten¬ 
tion of urinary products. 

All of the dogs in which the bowel was connected with the urinary bladder 
showed a persistent infection of the urinary tract. (Xo treatment was given 
during the course ot this study.) This infection leads to a variable degree of 
pyelonephritis and is constant complication in this series. 

stricture and obstruction at the site of uretero-intestinal anastomosis is the 
mo<t serious complication. This was the cause of death in two of the 3 dogs in 
nhirh nephrectomy was performed. 

. •“ omp 'erasures can he devised to control or prevent the infection and the 
strictures at the site of anastomosis, we believe that this procedure will be 
feasible in clinical surgery. 



DISCUSSION 


Du. Reed M. Xeshit (Ann Arbor, Mich.): We are indebted to Dr. McLean, 
who is not a urologist, for bringing to us the results of his researches in this 
important field of investigation. The surgeon is occasionally confronted with the 
problem of devising a replacement for a ureter which has been destroyed hy 
trauma, neoplasm or scar. In the past, nephrostomy has been the only procedure 
available to cope with this situation. Several years ago Dr. Nelse Oekerblad 
designed his ingenious operation of fashioning a tube from a strip of bladder 
wall. The Oekerblad procedure has been successfully used in bridging defects 
amounting to the loss of the lower third of the ureter, but has not, I believe, 
been useful in situations where a more extensive loss of the ureter has occurred. 

Utilization of small bowel segments is not a new idea. As the authors have 
pointed out, this device has been used previously, but no experimental work 
has been reported that bears upon the feasibility' of its performance. 

Drs. McLean and Fais have demonstrated that the procedure can be per¬ 
formed safely if certain principles are adhered to: avoidance of obstruction at 
the site of anastomosis, and of infection in the kidney". 

It is a recognized fact that when a portion of the large or small intestine is 
utilized as a part of the urinary transport system, there is always absorption 
of urinary products by the mucosa of the bowel. This docs not give rise to an 
upset in the chemical economy of the body as long as the renal tube mechanism 
remains normal. But when the nephron function is impaired by infection or 
back pressure, it loses its ability to maintain homeostasis and disturbances in 
the electrolyte balance takes place. 

The use of small bowel segments, as the authors have described, should prove 
to be safe and relatively free from hazard if the bowel is adequately prepared 
before operation by the elimination of bacteria, and if modem techniques are 
utilized to avoid stenosis at the site of anastomosis. 
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GIANT VESICAL CALCULUS, BIUVTERAL HYDROXVEPHROSIS: 

A CASE REPORT 

JOHN W. DORSEY 

Giant vesical calculus with advanced infected bilateral hydronephrosis presents 
a problem in surgical management. It is felt by many uiologists that the danger 
in suprapubic lithotomy arises not from the actual removal of the calculus, but 
rather from the acute exacerbation of an existing pyelonephritis. The two-stage 
suprapubic prostatectomy has demonstrated that proper diversion of the urine 
will enhance the ultimate recovery of the patient. The development of chemo¬ 
therapy and antibiotics has increased the safety of many urological procedures, 
but in our opinion they are an adjunct to treatment and cannot supplant ade¬ 
quate preoperative drainage. It would seem therefore that preliminary decom¬ 
pression of the upper urinary tract prior to suprapubic lithotomy should be 
performed in certain cases. 

In 1921 Randall reported the surgical removal of a vesical calculus weighing 
4 pounds; the patient expired 36 hours later. This is the largest human vesical 
calculus of authentic record. In 1919 E. C. Smith reported the successful removal 
of a vesical calculus weighing 2 pounds, 61 ounces. The largest vesical calculus 
removed surgically with complete recover}' of the patient was that reported by 
F. J. Lcprcau and R. H. Jenkins in 1943. It weighed 21 pounds. In both of the 
above cases transurethral resection of the vesical neck was performed as a 
secondary procedure. 

I he pathogenesis of vesical calculus varies in different sections of the world. 
F. B. Price reporting on 121 cases observed over a five year period at the Uni¬ 
versity Hospital, Tsinan, China, found evidence of infravesical obstruction in 
only four patients, and concluded that vitamin imbalance and deficiency were 
the primary etiologic factors involved. Calculus and obstructive uropathy 
occurred in 65 per cent of American cases, according to Caulk. 


CASE REPORT 

’ • ^ a 35 year old white man, consulted his family physician because of a 
generalized exfoliative dermatitis. Incident to his general examination a scout 
film (if the abdomen revealed a mass of calcific density occupying the tme 
l M 'hk lire patient was referred to a dermatologist who felt that the dermatitis 
" ,ls 011 au allergic basis, and strongly advised against the use of excretory 
orography as a diagnostic measure. He gave a history of occasional nocturia. 
» cold weather there was frequency of one half to one hour, and the urine 
Mmod was small in amount. ITe would occasionally have a bilateral costo- 
ur '«bral angle pressure sensation which was relieved by voiding. Five years 
•o." lie painless gross hematuria once, and he had been told on one occasion 
I 'at he had hypertension. The history otherwise was negative. 

'.' ri' al examination revealed the following significant findings: Early retinal 

fbEo Jmi. : ll ’” l: pi"'j POtinC ' " c?tcrn American I'rological Association. Sun Valley, 
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changes were present. The blood pressure was 230 systolic, and 140 diastolic. A 
firm, insensitive, relatively fixed mass was palpated in the suprapubic region. 
The prostate was small in size, smooth and regular in contour, and resilient in 
consistency. A large hard mass was palpated above the prostate. This mass wn« 
relatively fixed and on bimanual examination was found to be continuous with 
the previously noted suprapubic mass. A sound was introduced through the 
urethra easily, but encountered an obstruction at the vesical neck which imparted 
a grating sensation suggestive of vesical calculus. 

Blood studies revealed a nonprotein nitrogen of 43 mg. per cent, calcium O.G 
mg. per cent and phosphorus 3.G mg. per cent. The urine contained albumin 2 
plus and many pus and blood cells. Plain films (fig. 1) and a cystogram showed a 
bladder with intact walls that was completely filled with a giant calculus. 

A cvstoscope was passed to the bladder by deflecting the beak beneath the 
stone; leverage upon the scope then made it possible to visualize the ureteral 



I'm. 1. A, plain urogram showing giant vesical calculus in AP view. It. right oblique 
position shows anterior projection of calculus. 

orifices. Indigo carmine appeared in faint concentration from both ureters Jo 
minutes after injection. Catheters were advanced with difficulty for a limited 
distance on both sides, and 140 ee of residual urine was aspirated from the 
left ureter. Cultures from the segregated kidney and bladder urines showed a 
heavy growth of Proteus vulgaris. The combined retrograde pyelograms (fig- -1 
indicated advanced bilateral pyelonephrosis with dilated and redundant ureters. 

On completion of x-ray and laboratory studies a left nephrostomy was per¬ 
formed by inserting a No. IS bag catheter through the lower calyx of the kidney. 
Ten days later tin* same procedure was carried out on the right kidney, who-e 
parenchyma had undergone marked atrophy. One week later a 2 hour differential 
phenoNulfonphthalein excretion showed 4 per cent from the right kidney and 2-> 
per cent from the left. 

On the tw entieth ho-pital day a suprapubic lithotomy was performed- I he 
vertex and lateral wall* of the bladder were mobilized by a combination "f 
blunt and sharp dissection. An elliptical incision cro—ing the vertex of the 
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bladder was extended down each lateral wall in a slightly concave manner 
toward the base of the bladder neck. This incision created a flap of the anterior 
bladder wall and greatly increased the exposure. The immense calculus was 
firmly grasped with an abdominal tape and gently rotated as it uas extracted 



Fin. 2. Combined retrograde urogram illustrates advanced bilateral hydronephrosis, 
ureteral dilation and redundance. Calcified mesenteric lvmph nodes are visible over left 
renal outline. 



In;, a. Chant vesical calculus weighing 1 pound, 2 gm. 

from the pelvis. I lie bladder mucosa showed no evidence of neoplastic change. 

l< fibrotic bladder neck would not admit an examining finger. A Malceot 
!at.leter was introduced through a stab wound and a tight closure of the bladder 
" as effected. I he removed calculus (fig. 3) weighed -loo gm. 
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Transurethral resection of tlie fibromusculnr tissue surrounding the bladder 
neck was carried out on the forty-second hospital day. Convalescence was 
without incident. Bilateral nephrostomy drainage was maintained for 17 days 
following lithotomy. At the time of release from the hospital on the forty-ninth 
day the patient was afebrile, ambulatory and voiding freely. 

Six months following hospitalization, follow-up excretory urography showed 
good visualization of the left calyceal system at 30 minutes, but no visualization 
of the right system on the one hour exposure. However one year later retrograde 
urograms (fig. 4) revealed approximately a 50 per cent decrease in the degree of 
hydronephrosis with a corresponding change in the ureters. There has been no 
appreciable change in the hypertensive state, and prolonged use of the newer 



4. Postoperative combined retrograde urogram reveals marked decrease in degree 
of hydronephrosis and hvdro-uretrr as noted in figure 2. 

antibiotics has not altered the moderate infection in the residual prostate tissue. 
The palient is asymptomatic and has worked steadily since (its release from the 
hospital. 

COMMENT 

In view of the hypertension and high normal blood chemistry values diis 
patient hud undoubtedly suffered extensive renal damage. On an allergic basis a 
dermatologist had strongly advised against the use of excretoty urography 
Initial retrograde urograms were made with a realization that any instrumenta¬ 
tion might precipitate acute pyelonephritis and that prior knowledge of d' ( ' 
condition of each kidney would materially aid in the management of such 
complications. Bilateral nephrostomy made the difference between success uw 
failure in this ease. 'Hie elliptical vesical incision decreased the amount of 
dissection and greatly facilitated the delivery of the calculus without undue 


BILATERAL HYDRONEPHROSIS 


205 


trauma to vesical mucosa and musculature. The contracted vesical neck was the 
probable etiological factor in the production of this calculus. The persistence of 
pyuria coincides with the recorded experience of other authors in the manage¬ 
ment of giant vesical calculi. 

SUJLMARY 

A ease of giant vesical calculus with advanced bilateral hydronephrosis is 
reported. 

Bilateral nephrostomy drainage preliminary to suprapubic lithotomy was 
utilized. 

An elliptical incision of the bladder greatly facilitated the removal of a calculus 
weighing -155 gm. 

The etiological factor in the production of this calculus was undoubtedly the 
contracted vesical neck. 

125 K. S(h Street, Long Beach, Calif. 
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SUBTOTAL CYSTECTOMY FOR ATOXIC BLADDER 

RAYMOND J. FITZPATRICK, LOUIS M. ORR, JOSEPH C. HAYWARD am. 

JAMES 13. GLAXTOX 

Insofar as can be determined, the proposal to reduce the size of the greatly 
dilated atonic bladder by surgical removal of the greater part of the bladder 
walls was first presented by one of us (L.M.O.) at the Southern Medical Associa¬ 
tion meeting in 1936. Nothing further appeared in the literature on this subject 
until the publication by Crabtree and Muellner in 194S, and by Fish in 1050. 

Apparently Crabtree had no knowledge of the original suggestion of this 
procedure although he performed one such operation as early as 1937. Crabtree 
and Muellner reported several other similarly afflicted patients so operated upon 
in the years 1915 to W47. 

Fish, in 1950, reported the cases of 4 patients in whom subtotal cystectomy 
alone, or in combination with prostatectomy, was performed for the chronically 
dilated bladder. Ilis only reference upon the subject was the report of Crabtree 
and Muellner in HUS. 

Since the original report of subtotal cystectomy for patients with large dilated 
bladders, which remained despite all efforts at elimination of vesical neck olr 
st ruction, several other patients have been subjected to this procedure. The 
recent manifestation of interest in the subject by the foregoing mentioned authors 
has prompted the report of 1 case of myogenic bladder atony in a young woman 
and one of an atonic bladder of neurogenie origin in a man, due to tabes dorsal!-. 

Before presenting the results of subtotal cystectomy certain considerations 
relative to the different types of atony should be briefly reviewed in order to 
better answer the question as to whether partial cystectomy can re-establish 
function, partial or complete, in an atonic bladder, be it neurogenic or myogenic. 

XK.nvR sri'i-r.v of tub iiluddek 

The nerve supply of the bladder is derived from both branches of the autonomic 
nervous system. The sympathetic innervation is from the thoracolumbar out¬ 
flow. The preganglionic fillers synapse with extra vesical ganglia and are then 
connected with the bladder by postganglionic libers. The sympathetic nervoti- 
svstem constitutes the hypogastric or prcsacral nerve. At the present time, there 
is more or less unanimity of opinion regarding the fact that the sympathetic in¬ 
nervation has but little to do with the control of micturition. It contains sonic 
sensory fibers mediating pain and temperature and it also exercises some vascular 
control in the bladder walls. 

The parasympathetic nerve supply (pelvic nerves or nervi crigcnfos) is U"in 
the sacral outflow and differs from the sympathetic innervation in that it- 
preganglionic fibers make their synaptic connections with the visceral imiwlia 
of the bladder. The hypogastric ganglia through which pass both branches of die 
autonomic nervous system are in close apposition in the male to the scnini.i 

Ri-a.l at annual mcctmc. American Urological Association. Chirac". HI ■ 
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vesicles, the rectum and the inferior vesical and prostatic vessels. The nerves are 
heavily 'concentrated on the posterolateral portions of the bladder near its base 
where they penetrate the walls and ramify outwards in all directions to innervate 
the viscus. The internal pudendal nerve gives motor innervation to the external 
sphincter as well as to the superficial perineal muscles and the levator ani. 

It is agreed bv all that the parasympathetic nerves are the motor nerves of 
the bladder. McLellan states that the parasympathetic nerves are found to earn' 
the essential afferent and efferent components of micturition. Stimulation of the 
pelvic nen’es or the sacral segments of the cord causes contraction of the bladder 
and evacuation of urine. This occurs in the presence of the intact or sectioned 
presacral nerve. 

BLADDER ATONY' 

There are two types of bladder atony, the myogenic and the neurogenic. The 
atonic myogenic bladder results from prolonged infravesical obstruction and 
is found in the late stages of bladder decompensation. Dissection and excision of 
the intramural ganglia of the cat’s bladder result in a complete atom* and as 
McLellan points out, it is interesting to speculate whether prolonged overdisten¬ 
tion of the bladder, seen in cases of so-called ‘‘silent” prostatism, might not 
affect the intramural ganglia and produce this type of bladder. It is interesting 
to speculate further along these lines. If overdistention of the bladder produced 
by vesical neck obstruction could thus effect the intramural ganglia, do we not, 
therefore, in a chronically distended bladder, have both a combination of atonic 
myogenic and atonic neurogenic bladder, or to coin a phrase “myoneurogenic” 
bladder. 

I-angworthv and Dees have shown that the atonic neurogenic bladder with 
overflow incontinence results when the posterior sacral roots are destroyed. This 
n the type of bladder that is produced by the lesions of tabes dorsalis in the 
human, lhe atony is secondary to prolonged overdistention due to lack of sensa¬ 
tion and desire to void. An atonic phase is also observed following acute traumatic 
nnelitis but it is not generic to the subject matter of this paper. It is only when 
the afferent filers 0 f the reflex arc are destroyed that the atonic neurogenic type 
of bladder results. An interruption of both the afferent and efferent fibers pro- 
< uece the autonomous neurogenic bladder. 


DISCUSSION' 

If a bladder is possessed of atonic muscular elements due to prolonged infra- 
j'. "''l "b'tniction, the question then arises as to how subtotal cystectomy can 
‘nu^ahout a functioning bladder musculature. The only explanation that we 
'ati o.tcr b that the greater burden of dilatation occurs in the more distensible 
'b ( ‘ bladder, namely, the dome and the anterior and lateral walls. 
"'" r third of the bladder, because of its anatomic moorings, is unable to 
' T un and tint' .-trctch to the point of destruction the intrinsic intramural nerve 
reasonable to expect that probably a bladder of fairly 
j- ( 1 ”. 1 ’"“ ’'on tniuht 1 h > obtained as a result of surgery eliminating the non- 

“"•"tut Portions of this type of bladder. In fact. Muellner in his work upon 
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this subject has compared (lie upper two-thirds of such bladders to huge bladder 
diverticula. 

In silent prostatism a clinical picture is described of progressive loss of desire 
to void and finally more or less complete retention of urine, with surprisingly feu- 
symptoms, which gives origin to the term “silent.” The atony may he so ex¬ 
treme, ns McLellan points out, that the bladder shows a smooth outline rather 
than one of sacculation and in a majority of cases only a minimal degree of 
obstruction to the vesical outlet is observed. He states that to all intents and 
purposes such a bladder is an atonic neurogenic one and that the relief of obstruc¬ 
tion in many cases does not allow the development of normal micturition. If 
the obstruction to the vesical neck is so minimal why then should one account 
for distention of the bladder being secondary to the vesical neck? Fundamental 
logic would make one reason that cither there is or there is not bladder neck 
obstruction. If there is, then there should develop to begin with the hypertrophic 
bladder musculature with gross trabeculations and collides and only subse¬ 
quently the atonic stage. Theoretically on cystography one should anticipate an 
irregular rather than a smooth bladder outline. What precisely is meant by the 
term “minimal” obstruction? One questions whether the bladder can progres¬ 
sively go on to further and further dilatation with evidence of only “minimal" 
vesical neck obstruction. May not a neurological lesion, difficult to diagnose by 
ordinary neurological subjective and objective studies, be present to account 
for this situation? In cases of so-called “silent” prostatism we believe that if such 
a progressive overdistention of the bladder does take place to the extent that 
sensation is ultimately destroyed, should there not have been symptoms in 
existence at the time the bladder sensibilities were still intact? If this bladder of 
silent prostatism is not based on a neurological lesion then a careful history 
should elicit complaints of painful overdistention and great difficulty and desire 
for urination, at least in the early phases of this condition. 

The usual treatment for the atonic neurogenic bladder, such as results from 
tabes dorsalis, is transurethral resection of the vesical neck, so oft repeated, in 
many cases. In the majority of instances, however, the vesical neck which, ac¬ 
cording to commonly accepted theory, is composed of the interlacing fillers of 
the detrusor, is also dilated. Emmett and Beare point out in their series of 
tabetic bladders that the amount of tissue removed was less than 5 gm. in man.' 
cases. They state that even minimal amounts of obstruction can produce ve.-ical 
decompensation in the already weakened tabetic bladder. In fact, in some reports 
the amount of tissue removed from (he vesical neck is so minimal one is led to 
wonder whether the apparent postoperative improvement in vesical function 
that is observed, is actually due to the removal of such minimal tissue. Is the 
explanation of good results obtained, not on the basis of minimal amount of 
tissue resected, but rather on the basis of further damage of nerve supply, which 
may be producing some antagonistic effect at the ve.-ical neck? In tbo-e ca-e- 
where minimal amounts of tissue are re.-octed at the vesical neck and good ret uni 
of vesical function follows, are we justified in concluding that the few piece- o 
ti-sue removed were per se the cause of the dysfunction? Transurethral ro-eetion- 
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where the vesical neck itself is patulous also give improvement and to say that 
the few pieces of tissue removed from the dilated vesical neck were obstructing 
the outflow, seems to be begging the question. The possibility strongh suggests 
itself that what actually results from transurethral resection of the outlet is not 
that the removal of vesical neck tissue is the major contributing factor to the 
successful result but that not unlikely some neural synapses within the muscles 
of the vesical outlet are divided in the course of the operation and that the con¬ 
stricting neurogenic mechanism is destroyed, resulting in a return of normal 
muscle balance. 

Neurogenic bladders become evident soon after cord damage and before any 
fibrosis of the vesical outlet has taken place and there appears to be no reasonable 
explanation as to why young to middle age adults should have any vesical neck 
obstruction other than that produced from the constricting influence of an im¬ 
balance of nerve supply. Finding this constriction by resection and thus releasing 
the imbalance seems more reasonable as the cause for the good results attendant 
upon tiie surgery than does the simple removal of so-called “obstructing” tissue. 

To bring all of these theoretical considerations down to practical applications 
one must make an attempt, therefore, to distinguish the type of atom* that is 
promt from the standpoint of critical evaluation of hoped-for results in the 
two types of disease. Clinically, in both types of bladders, there is difficulty 
in emptying the bladder and straining to void. However, the bladder with 


myogenic atony usually presents painful overdistention and desire for urination, 
which is absent in the bladder from a posterior sacral root lesion. However, it has 
•'em pointed out that in extreme atony from prolonged overdistention due to 
vesical neck obstruction there may be little evidence of sensation in the bladder 
or de.-irc for urination. The sensory analysis of the bladder is extremeh' im¬ 
portant in that its absence in the groat majority of cases is, in itself, sufficient to 
dingniwc a neurogenic bladder. However, one should not be led astray in dis- 
< .irding a diagnosis of neurogenic bladder on the basis of sensation of contraction 
or (Intention, which may persist in a small degree because it is possible that such 
Mf ' atl0 " mn - v ** mediated through other intra-abdominal pathways which may 
reflexly stimulated. The diagnosis of the type of atony can usually be estab- 
I( '. ^ r,ini a detailed history and a summation of the results of clinical evalua¬ 
tion. including cystoscopy, cystography and cystometry. 

j 11 neurogenic bladder, where the nerve supply is damaged beyond 

injx of recovery and subsequently tlie musculature, since an intact functioning 
uwm c depends uiion an intact functioning nerve supply, the bladder becomes 
a (i .itc<l fiuietionless sae. In removing the greater part of this type of bladder it 
• ci nr ter be hoped to obtain a functioning bladder but merely to reduce the size 
■ mu lionlos sae. T bis smaller sae may, however, serve the patient well over 
1 ,n ' '' ' ir ' "dh greater comfort than would be achieved by repeated catheter or 
ni.imiu (\stotoniy drainage. On the other hand, in the atonic myogenic bJad- 
K- 1 '" ^ ia * *1'*' lower third of the bladder, because of its anatomic 

ls >,,ar, ‘<l 'l' 1 ' effects of extreme distention thus preserving that small 
i "! the niu-f'dlatnre as well as a segment of its nerve supply. It is thus 



210 


JTTZI’ATIUCK, ORR, HAYWA IiD AXD GLAXTOX 


quite reasonable to anticipate a fairly normal functioning bladder upon proper 
revision of the bladder neck and excision of the inert nonfunctioning portions. 

A\ it h these facts in mind we would like to present briefly two eases of subtotal 
cystectomy for huge dilated bladders: 


CASE REPORTS 


Case 1. G. E. K., hospital Xo. GS134, a 49 year old white bookeeper, was 
admitted to the Orange Memorial Hospital on August S, 1949 with the chief 
complaint of nausea and vomiting of 3 months duration. Anorexia had Iteen 
present for 3 months and weight loss had amounted to 10 to 15 pounds. Taltes 
dorsalis had been present for 15 to 20 years with loss of use of both lower ex¬ 
tremities and almost complete loss of tone of the abdominal musculature. 



I'm. I. .1, preoperntive sodium bromide cystogrnm reveals greatly distended bladder 
of smooth outline. 11 , postoperative cystogrnm shows bladder of normal dimensions. 


The patient was admitted to tlie surgical service and after investigation 
surgical exploration was carried out for a large lower abdominal mass, whirl) 
proved to be a huge dibited bladder with markedly thickened walls. 

Subsequent urological consultation disclosed that the patient was mildh 
uremic at the time with a blood urea nitrogen of 43.S per cent and voided fre¬ 
quently in small quantities. Complete laboratory studies were carried out and 
the only positive findings were mild normochromic normoeytie anemia, de¬ 
creased total phenolsulfonphthaloiii function tot of 21 per cent in 2 hours. 1"" 
specific gravities of the urine in the neighborhood of 1.003 and 1.907 and nu'd- 
erate pyuria. Residual urines varied from 1300 to IliflO re. Although no cv.-bi- 
seopic evidence of vesical neck obstruction was evident, a transurethral rcscctma 
was performed on August 31, 1919 and S', gm. of tissue were remove*I. I’ntlm- 
logtcallv tin- tissue revealed fibrous tissue and chronic inflammatory change-- 
postoperative cystoscopy revealed a patulous vesical outlet from which u° addi¬ 
tional ti"tic could safclv be resected. 
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In spite of catheter drainage, furmethide and tireeholine therapy, it uas im 
pcKdhle to reduce the residual below 1400 to 1600 cc. A subtotal cystectomy Mas 
advised and performed on October 28, 1949. A preoperative cystogram revealed 
a large, smooth, dilated bladder (fig. 1, A). The preoperative cvstometrogram 
revealed an atonic neurogenic bladder with a capacity of 2000 cc (fig. 2). Patho- 




VoLVME ?N c.c. 

L-r t i l|u ' r rraph. atonic neurupoiiic bladder. Cystometry discontinued at 2000 cc 
tr ir’i.7, ", A''! llf,, T! ,s -. bower graph. autonomous neurogenic bladder. Uninhibited con- 
" -’Ocr. Hesnlital urine 150 cr. 


'1 ' v ‘ , ’don-- of the excised tissue revealed in different areas either muscle rc- 
P.erinent l»y fibrous. marked edema of remaining bladder muscle or intrafas- 
■' 'i tr fihr»Mv. 1 he bladder wall measured 2 to 21 cm. in thickness. Chronic 
1,1 ^nntnattiry changes were noted in the mucosal layer (fig. 31. 

."'I' '' ,lr ^ rr l’ *^ u ' residual urine has varied between 5 and S ounces and. ex- 
' " T "riMtiev, voiding* leave been fairly normal. The postoperative cysto- 
"’~ ranl <fig. 2> tva* nu>*t interesting from the standpoint that the surgical 
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procedure apparently converted an atonic neurogenic bladder into an autono¬ 
mous neurogenic bladder. A postoperative cystogram (fig. 1, B) reveals a reduction 
in size and capacity of the new bladder. 

Case 2. P. S. P., hospital No. 41S92, a white woman, aged 33, was first seen in 
September 1944, because of frequency and urgency of several years duration. 
The patient carried residuals during a long period of observation which varied 
upwards to S00 cc. Cystoscopic examination showed a marked contracture of (lie 
vesical outlet probably due to some inflammatory condition resulting in fibrosis. 



Transurethral resections were done in 1944, and again in 1949, for vesical outlet 
contractures with temporary improvement following each procedure, as evi¬ 
denced by reduction of the residual urine to as low as 400 cc. However, despite 
urethral dilatations up to size 3(5F, bladder irrigations and parasympathomimetic 
drugs over a period of about I year, the residual urine again increased to more 
than 800 cc. Complete laboratory studies were carried out and these were all 
essentially within normal range save for a moderate diminution in the phciinl- 
sulfonphthalein test and moderate pyuria. Consequently in September 19)0, at 
which time the bladder residual was still 800 cc and urinary frequency very ex¬ 
treme, a subtotal cystectomy was advised and performed. 

The preoperative cystogram revealed a number of small cellules about the 
dome of a greatly dilated bladder. 

On pathological examination the bladder wall measured 1.8 to 2 cm. in th" 
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boss. On microscopic section chronic inflammatory changes in the mucosa and 
essentially the same changes in the muscular layers, as described in the previous 
case, were revealed. 

Since surgery her residual has never been greater than 120 cc and has more 
often been between 60 and 90 cc. 

A postoperative cystometrogram showed a hypertonic myogenic bladder. A 
postoperative cystogram revealed reduction in size and capacity of the bladder. 

SUMMARY AXD COXCLUSIOXS 

It is well to keep in mind, when planning a partial removal of the bladder for 
myogenic atony, that the hypogastric ganglia in the male are in close apposition 
to the seminal vesicles, rectum and inferior vesical and prostatic vessels. It is 
apparent, therefore, that operations about the lower abdomen and perineum, 
particularly in an abdomino-perineal resection, could result in injury to the 
hypogastric plexus and result in a neurogenic bladder. Similarly, in subtotal 
cystectomies the same careful consideration must be given to the neuro-anatom- 
u-al relationships, especially so in cases of myogenic atony since damage to the 
nerves could convert a myogenic atony into a much more serious neurogenic 
bladder. 

I wo additional cases of subtotal cystectomy in atonic bladders of different 
etiology are presented. Some theoretical discussions have been offered to enable 
one to critically evaluate the results in future surgical interventions in such 
cases. 

A'u/i/ Orlando, Fla, 


C it union:, 
b'I'll.TT. J. 
I'i-ii, G. W 
Mci.i.u.w. 
Mna.LMat 
Bint. I,. M. 
Hinrn. ,1. 
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DISCUSSION 


Dn. George 0. Baujirucker (Cicero, III.): Dr. Orr's conclusions that this 
operation can be helpful at times are right. I have not performed the operation 
because I have not been fortunate in finding one of these large, floppy, atonic 
bladders. The few moderately atonic “prostafic bladders” that I have seen have 
all seemed to respond to suprapubic trocar drainage following which the bladder 
tone seemed to come back satisfactorily after 2 to G months. 

In looking over the operative cases on all three of our urological services at 
Hines, I found that subtotal cystectomy was only done once for an atonic de¬ 
compensated high residual bladder. I have Dr. Clay Miller’s permission to present 
a brief summary of his operation. This one case certainly bears out Dr. Orr’s 
conclusions: 

J. D., aged GO, was first admitted to Hines January' 27, 1950 with 250 re in¬ 
fected residual urine. He had a transurethral resection 2 months previous to 
admission. Cystoseopir examination showed an apparently' adequate channel hut 
several bladder calculi and a bladder capacity of 800 cc. On February 7, 1950 the 
stones were removed suprapubically following which he had a recurrent supra¬ 
pubic fistula for the next .5 months. He was re-admitted June 15, 1950 with a 
residual purulent urine of 200 cc. On June 2G and August 29, 1950, respectively, 
2 gm. were resected from the bladder neck at each time. Urecholine, 10 mg. t.i.il. 
apparently did not help to decrease the residual urine which persisted at 200 re. 
On October 1-1, 1050 segmental resection of the bladder wall was done, which 
included an area containing a small neck diverticulum of the posterior bladder 
wall. The piece removed was 5 by 15 cm. in size. Surprisingly enough this was 
followed by 200 cc residual urine which, however, decreased to a final residual 
of 85 cc in the course of the next mouth. 

The following slide is from a review of 105 cases of abdominoperineal resection" 
of the rectum for carcinoma. The first graph shows a persistent and severely 
hypotonic bladder still present 2 months following resection of the rectum, the 
active pressure being only 80 cm. of water. The second slide shows a return *>f 
bladder tone Hi months following the abdominoperineal resection, immediate 
postoperative tone being -10 to GO cm. of water, while 1G months later, the :u*tixc 
pressure was SO to !)() cm. of water with no medication. 

Of the 105 cases reviewed, only four showed a troublesome persistent residual 
urine. Two were believed due to a more severe damage to the parasympathetic" 
associated with a greater degree of hypotonicity than is usually seen, and men 
were believed due to an associated pericystitis with an associated painful 
retention. One of the patients who had jiersistcnt residual urine due to evstiti- 
and perineal pain was finally relieved by cordotomy. Several of the other per¬ 
sistent hypotonic Madders were relieved with small doses of urecholine. a- >" 
shown in the third slide. Here the postoperative active pressure was increase* 
to SO cm. of water and the residual urine decreased from 200 cc to 20 cc under 
small doses of urecholine. 

Urecholine has not been found satisfactory on old flaccid bladders of !"‘ lC 

J1 1 
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duration. Therefore I would say that in these atonic high residual decompensated 
bladders, if a transurethral resection or suprapubic drainage for from 2 to 6 
months does not bring back a satisfactory tone and shrinkage, then the subtotal 
cystectomy that Dr. Orr has recommended to us should certainly be considered. 

Col. J. C- Kimbrough (Washington, D. C.): Dr. Orr has rendered a great 
service to urology by developing this procedure. However, he is guilty of derelic¬ 
tion by withholding his report for so many years. I did not use this measure 
until ]91S. 

The failure to restore normal micturition following the adequate removal of 
Madder neck obstruction is often the result of changes in the bladder muscle 
due to prolonged overdistention. The muscle tissue in these eases shows atrophy, 
scarring and replacement by fibrous tissue. Such muscle has lost the power of 
contraction and expulsion of urine. It had been noted that residual urine often 
was not relieved by adequate bladder neck resection. 

bladder muscle has remarkable recuperative powers. Muscle injury is usually 
replaced by scar tissue. However, it has been proved by clinical experimentation 
and animal experimentation that injury or resection of the bladder and ureteral 
mu'clc is repaired by regeneration of muscle tissue. 

At the time of Crabtree’s report in the Journal of Urology (October 1948) there 


"'as. at Walter Heed Hospital, a patient of this type who had not responded to 
the usual operative procedures on the bladder neck. Resection of the atonic 
bladder wall gave satisfactory results. 

A six year old boy was first admitted to Walter Reed Army Hospital December 
4. 191/ with suprapubic evstostomy, resulting from abdominal exploration, at 
"Inch lime the large bladder was found. The final diagnoses were: bladder neck 
Mi'tniction, congenital; bladder diverticulum; hydronephrosis, bilateral. He had 
dc' following operations performed: resection of the bladder neck; nephrostomy, 
lch. diverticulcrtomy. Following these procedures, adequate urinary stream was 
e.-talilidicl but 300 cc residual urine was present. Resection of the redundant 
Madder, Xm emlier S, 194S, resulted in cure. 

An S year old hoy was admitted to the hospital February 5, 1951, with a 
po \ mus hi-tory of frequent urination over a period of several years. The mother 
'"/tired that after urination, it was necessary for the child to repeat the act in 5 
minute-. Attacks of chills and fever were noted for 4 months previous to ad- 
mi "'ti. I he following diagnoses were established: bladder neck obstruction, 
' 1 • 1 -‘ ini-il. atonic bladder with 350 cc of residual urine: bladder diverticulum, 
•isr.itiim- performed were: divertieiileetomy; partial cystectomy, resection of 
'"rider "‘‘‘'h. The result was a cure. 

Id.. ( . H.wwakd (Orlando. Fla.): The Irelief has l>een expressed by 

v di.it adequate transurethral resection of tlie vesical outlet will most often 
V 1 " m e.-tuMi-hing normal bladder function and reduction of large residual 
lr ' •< - m patient - with neurogenic or eord bladder. This fact is admitted as Iming 
d ■' ,n 'd" r ". v of in-tanees of neurogenic bladders when the tonus of 

^ 1 "-ninal rnu-elo is not impaired but where this abdominal tone i- lost 

r ' !v l |:i 'c not been altogether sati-fnetorv. 
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It lias been generally aeeeptcd that (lie removal of sometimes only a few gram-; 
of tissue from the vesical outlet is sufficient to restore a neurogenic bladder from 
a state of total urinary retention to a bladder of fairly normal function, 

A studious investigation of the complexities of the nerve supply to the human 
bladder suggests very strongly the possibility that what actually results from 
transurethral resection of the outlet is not that removal of vesical neck tissue 
is the major contributing factor to the successful result, but that not unlikely 
some neural synapses within the muscles of the vesical outlet are divided in the 
course of the operation and that the constricting neurogenic mechanism is de¬ 
stroyed, resulting in a return of normal muscle balance. 

Neurogenic bladders become evident soon after cord damage and before any 
fibrosis of the vesical outlet has taken place and there appears no reasonable 
explanation as to why young to middle age adults should have any vesical neck 
obstruction other than that produced from the constricting influences of an im¬ 
balance of the nerve supply. Dividing this constriction by resection and thus re¬ 
leasing the imbalance seems more reasonable as the cause for the good results 
attendant upon the surgery than does the simple removal of so-called obstructing 
tissue. 
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The prime purpose of this report is to describe the abnormalities of the urinary 
tract which we found associated with the syndrome of congenital absence or 
deficiency of abdominal musculature and the methods of treatment which we 
employed. Fifty-seven cases have been described in recent splendid reviews 
of this condition (Eagle and Barrett, Housden, and Silverman and Huang). We 
wi.-h to report 5 cases, 1 of which (case 1) was reported in part previously (Daut 
and associates). 

The syndrome occurs predominantly in males; of the total 61 cases reported, 
including our own, the patient was female in only 3 instances. The basic feature 
of the syndrome is partial or complete absence or deficiency of the transverse, 
rectus, internal and external oblique abdominal muscles. The most common 
abnormality of the urinary tract is hypertrophy and dilatation of the bladder 
"'Inch may assume tremendous proportions. Extreme dilatation and tortuosity 
of the ureters with obstruction at the ureteropelvic or ureterovesical juncture 
have l>cen reported. Hydronephrosis, cystic degeneration and atrophy of the 
kidney have been observed. Patent urachus, obstmotions at the vesical neck 
and atresia of the urethra have been noted. Other common anomalies are 
bilateral cryptorchidism, “pigeon breast” deformity, malrotation of the gastro¬ 
intestinal tract and some form of talipes. 

theories of the cause of this syndrome are commonly proposed. The 
f'm theory, and the one to which we ascribe, was postulated by Stumme in 
lhO.I. lie suggested that obstruction at or distal to the vesical neck exists in 
utero and results iir distention of the bladder with secondary' ureteral dilatation 
•nul hydronephrosis. As a result of pressure by the distended bladder against 
'he ulxloininal wall, atrophy of the muscles occurs. The second theory suggests 
'•U faulty development of the abdominal musculature is the primary defect, 
•"id that the urinary abnormalities are secondary. Proponents of this theory 
“ that absence of the abdominal muscles, which constitute accessory 
''j "filiation, permits incomplete emptying of the bladder with resultant. 
' ‘T the bladder, ureters and kidneys. 

( j urenrding to each of the commonly accepted theories, the destructive 
‘ "'-a ' in the upper part of the urinary tract are secondary to vesical distention, 
11 '' ° ur "pinion that surgical efforts directed toward relief of this dis- 
l,l<M rimnhl 1 h> made. Therefore, proceeding on a principle previously tried 
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and proved that vesical distention has its basis in an imbalance of the detrusor 
urinnc muscle and the vesical neck (Emmett), we performed resection of the 
vesical neck in 4 of our 5 cases with gratifying results; complete atresia of the 
urethra precluded this operation in the fifth case. 



r Fio. 1 tense IE a anil b, Anteroposterior and lateral views of asymmetric deforrnit' of 
abdomen with midline crease r, Excretory urogram in May Win. Moderate right hjdro- 
nephrosis and noiifunrtinninp left kidney are noted. Tremendous rich! uretorecta“ts per ' 
shown, il, Itetroprade eystopram Largo. irrepular vesical outline is shown, r, I.xcrelon 
ttropratn made in March IP.'il. Itipht hydroureter is visualized Letter but then’ i“ n" c-- 
sent ini chance as compared with hpure 1 c. 

ItKI’OIlT OK c\si:s 

Ca.'c 1. —A boy. .S’, years old. was brought to the Mayo Clinic in May 
because •'an absence of his stonuich muscles” had boon noted since birth. I h( 
child had experienced recurrent episodes of fever and constant dribbling of 
urine. Physical examination disclosed a well-nourished eliihl with a large pro¬ 
tuberant altdotnen wliieh deviated toward the right (tig. In and /<). The tipjsT 
portions of the rectus muscles were present but the remaining alwlnininn 
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muscles were absent. A mass considered to be an enlarged right kidney was 
noted in the right flank in addition to a distended bladder. Bilateral 
cryptorchidism was present and slight dribbling of urine was noted. 

Urinalysis revealed pyuria, grade 4, and an occasional red blood cell; micro¬ 
cocci were grown by culture. The value for urea was 44 mg. per 100 cc blood. 
Determination of residual urine disclosed 400 cc. 

An excretory urogram revealed moderate dilatation of the pelvis and calyces 
of the right kidney and enormous dilatation of the right ureter (fig. lc). There 
\va« no evidence of a functioning left kidney. A cystogram disclosed a huge 
vesical shadow which extended up to the fourth lumbar vertebra (fig. Id). It 
was noted that the child remained dry for a period of 6 to S hours following 
removal of residual urine at which time urinary dribbling appeared. 

A sound of IGF caliber was passed easily and cystoscopic examination dis¬ 
closed a large atonic bladder which was not trabeeulated. The base of the bladder 
appeared elevated and the interureteric ridge hypertrophied. Neither ureteral 
orifice was positively identified. The vesical neck particularly in the region of 
the floor appeared obstructive. Consequently a transurethral resection of the 
vrrirnl neck was carried out in May 1945, utilizing a perineal urethrostomy. 
Tin-c grams of tissue were removed and microscopic study of this tissue re¬ 
vealed hyperplasia of muscle and inflammatory reaction. 

After removal of the catheter improvement in the size of the stream was 
noted, hut urgency was present A suitable corset was fashioned for the patient. 
At the time of dismissal the amount of residual urine was 125 cc. Determinations 
of residual urine were made regularly and urinary antiseptic agents were ad- 
mmhiorod intermittently at home. The amount of residual urine gradually fell 
to art ounce or less and urination improved considerably; urinary leakage prac¬ 
tically ceased. 


Improvement continued, and at our request the patient returned for re¬ 
examination in February I94G. At that time vesical function was almost normal. 
Dm ("fa pe of a few drops of urine was noted when he was excited or engaged 
>!) strenuous exercise; there was no leakage of urine at night. Urinalysis disclosed 
I’yuria. grade 1. and the urea content of the blood was 32 mg. per 100 ec. No 
r ' ■•dual urine was present and a IGF sound passed easily. By excretory urography 
va- noted that the pyeloealiectnsis of the right kidney had appreciably 
•'rci'td. •■'bhotiph the tremendous dilatation of the right ureter remained 
'Hr united. Ill ere was no excretion of contrast medium by the left kidney. 

'^'Id returned for his yearly examination in June 1947. at which time his 
r ' ,; itcd that urination was normal; dribbling of urine was avoided by 
p' 1 " 1 ' child void at regular intervals. During the past IG months the child 
,.j. | M K- ri«‘tirod four attacks of chills and fever associated with cloudy urine 
' U '! n M"nd<d promptly to treatment with penicillin. Urinalvsis disclosed 
>i~ t,U ‘ '■ ;in< :m occasional erythrocyte. Streptococcus faecalis was 
•p t i ^ ' tilturc of the urine, and the amount of residual urine was 10 cc. 

M ' 't' "''Ul appearance of the right kidney was maintained as shown by 
^ ' lri> -raj)hy. The use of urinarv antiscpti<-s was advised and the pa- 

' v --i- dbmiwri. 
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The patient returned in November 1948, for re-examination. His mother 
stated that flic attacks of chills and fever occurred with greater frequency and 
that he complained of pain in the right lower quadrant of the abdomen daring 
these attacks. Urinary control was excellent and the urinary stream normal. A 
firm, nontender mass, 3 cm. in diameter, was palpable in the right lower quadrant 
of the abdomen. 

Urinalysis revealed pyuria, grade 3, and hematuria, grade 1; the appearance 
of the right kidney and ureter was unchanged as shown by excretory urography. 
Cystoscopy disclosed the prostatic urethra and vesical neck to be open widely; 
attempts at catheterization of the right ureter were unsuccessful. 

It could not. be determined whether the patient’s symptoms and the small 
abdominal mass were related to the dilated right ureter or possibly epididymitis 
in association with the undescended right, testicle. In view of the patient’s good 
general condition surgical intervention was considered inadvisable and the 
patient was dismissed and advised to receive intermittent chemotherapy. 

The patient returned for his annual examination in July 1950. lie had ex¬ 
perienced no further bouts of infection since the time of his last examination; 
his general health was excellent anti he had no urinary symptoms. The small 
abdominal mass noted previously was no longer palpable. 

Urinalysis yielded negative results and the urine was sterile; 35 cc of residual 
urine were found. Excretory urography revealed no change in the upper part of 
the urinary tract. The patient was dismissed and advised to return in one year. 

The patient returned in March 1951, with no complaints or urinary symptoms. 
In the interim since his last examination he had experienced one attack of chills 
and fever, pain in the right renal region and dysuria which responded to treat¬ 
ment with penicillin. The patient’s mother believed that the caliber of the 
urinary stream was decreased since that attack. 

Urinalysis yielded negative results and the urine was sterile; 20 ec of residual 
urine were noted. The upper part of the urinary tract appeared unchanged n= 
shown by excretory urography (fig. Ir). Cystoscopy revealed slight narrowing 
of the external urethral meatus and meatolomy was perfomierl. Sounds tip to 
1SF in size were passed easily and the bladder appeared normal except for 
hypertrophy of the intoruretorio ridge. The vesical neck was open widely. 

The meatotomy and urethral dilatation resulted in considerable increase m 
caliber of the urinary stream and the patient was dismissed and advised to 
ret uni in 1 year. 

Comment on case I: -This patient has been observed for a sufficient length 
of time to pennit evaluation of therapy. It is our belief that resection of the 
vesical neck halted the progressive dost met ion of the upper part of the unnun 
tract and prevented death due to uremia. For the past year the patient has b-en 
asymptomatic, his urine has remained normal, there has been no residual none 
and good renal function has been maintained. Mild pyelocalieetasis of the rieht 
kidney and enormous dilatation of the ureter persist, but there has Itccn m> 
progression since resection of the vesical neck was performed -a period n 
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years. In view of his excellent health we prefer continued observation rather 
than plastic procedures on the ureter. V e surmise that the left kidney is atrophic. 

(' nfr 2 .—A bov, G years old, was brought to the clinic in April 1946, because 
of a large abdomen, which had been noted at birth, and recurrent urinarx 
infections. The patient had been ill practically throughout infancy. He had 
experienced feeding problems, slow gain in weight, constipation and frequent 
mild to severe respiratorv infections. Two years before admission he had recurrent 
attacks of fever, and a diagnosis of infection of the urinary tract had been made 
and chemotherapeutic drugs prescribed with but slight beneficial effects. The 
child's thirst appeared insatiable and his mother estimated that he drank a 
gallon of water daily. Vesical function was apparently normal. 

Physical examination disclosed a funnel-shaped chest with flaring of the 
ro'tal margins. The abdomen was large and protuberant and an absence of the 
lower half of the rectus and oblique abdominal musculature was noted (fig. 2a 



I I in. 2 o-acr. 2). a and 6, Anteroposterior and lateral views of symmetric deformity of 
:ih<ionu*n with midline creapo. 


and M. I he liver and spleen were readily palpable and bilateral cryptorchidism 
wa- noted. 


. dtiulvd' disclosed pyuria, grade 4, and hematuria, grade 1; streptococci and 
mi( rococci were noted bv culture. The value for urea was 56 mg. per 100 cc 
blood, d he presence of 400 cc residual urine was determined. Excretory urography 
loM*d moderate dilatation of the pelvis and calyces of the right kidney; 
t m n. \,,iv no evidence of a functioning left kidney (fig. 3n). A retrograde cysto- 
rmm nwealed a large, smooth sacculated vesical outline (fig. 3b). Definite 
jJp'Ttrophv of the posterior commissure of the prostate which resulted in a 
1 '••'p gutter ln tween the venunontanum and vesical neck was noted by evsto 


-< ('Munmatiim. Tlie trigone appeared normal; the left ureter was 
• it i i« rind and only an extremely dilated ureter was outlined by pyelographv 


:) 'l VI "'' " f t,1( ‘ •'■even* recurrent infections of the urinary tract it was ron- 
■''''I D'rfonn left nephro-urctcrectomy first, and this was carried out 

1! -M'til l'-Mt.. 1 he kidney was atrophic, and almo-t complete destruction of the 
P uw:' hvin-i n.-i' noted. The redundant un*ter was approximately equal in size 
1 > o!on. The kidney and ureter weighed 37 gm. and microscopic 
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.study disclosed atrophy of the kidney, Convalescence was uneventful. An 
abdominal support was fitted and the patient was dismissed with instructions 
to return for further studies. 

The child returned in June 19-17. In general, his health had been good except 
that he appeared to lire easily and had poor appetite. lie had had no urinary 
symptoms, but repeated urinalysis had revealed severe pyuria. Crinnlysis at 
this visit disclosed pyuria, grade -I, and an occasional erythrocyte; culture of 
the urine was reported to be sterile, although many gram-positive cocci were 
noted. The urea content of the blood was f>0 mg. per 100 ec and the residual 



Kin. a (case 2). n, Kwretorv urogram. Moderate right hydronephrosis and nonfum tion- 
inp left kidney are noted, h, Retrograde oystopram. Knlarpcd vesical outline with sar- 
culation is apparent, r, Left retroprade pyelopratn. Kxtrente dilatation and tortuosity 0 ' 
left ureter are present. 

urine measured MO ee. The urogniphie appettrauce of the right kidney wa« 
unchanged. 

In July 1917, resection of the vesical neck was performed with the infant 
resectoseopr. Two grams of tissue were removed and microscopic examination 
of this tissue disclosed inflammatory muscle. 

After resection the patient voided satisfactorily and the amount of residual 
urine decreased to 70 cc. The child was dismissed from ottr earc and advised to 
receive intermittent chemotherapy and have monthly determinations of residual 
urine. 

In response to inquiry in November 1917, the patient’s mother stated that 
the child was in good health and "from his actions one wouldn't know there 
was anything wrong.” He had no urinary symptoms and the last determinate" 1 
of residual urine disclosed only 1.7 cc. Subsequent attempts to contact tie 
patient have been unsuccessful. 

Comment on ease 2: Recurrent severe infections of the urinary tract neces¬ 
sitated removal of the functionless left kidney. Resection of the vc-eal nr<l. 
was followed hv a gmtifving decrease in the amount of residual urine, and tour 





VUOLOG1C ABNORMALITIES 


223 


months later the child was apparently entirely well. 1 nfortunately efforts to 

learn of the patient’s further course have been futile. 

( 7 , >t ,j —\ hov, 4 vears old. was brought to the clinic in March 194/, because 

the mother had'notwl the appearance of swellings on each side of the child s 



1 in. 1 ir.,-/’ 3>. n amt !>, Anteroposterior and lateral views. Protuberant abdomen is 
* ,:| t tiiyf'-d In- child's obesity, c. Kxorctory urogram made in 1047. Upper part of 
tinnarj Iran! b po irly vi-ualirod but lower right ureterectasia is well shown, d. ltctrogradc 
f; V.'- rr:it ” ' ,l 1017. IXtrente vesical dilatation is noted, c, Excretory urogram made 
•'taking decrease in sire of vesical outline as compared with figure 4d. /. Excretory 
1 *" t-'.ll. Increased ealiectasis of the right kidney as compared with figure 

‘‘ ,c uretererta-i'- i* ttnehanced and vesical outline appears normal. 


■'d-lomcu during exercise. Dribbling of urine both during the dav and night was 

b'C-l 

l h\-!e;d examination disclo'cd a largo obese boy, who was 20 pounds over- 
marked bulge w;ls rioted in the left flank when the patient strained. 
•' d dw skin over the alKlomcn appeared redundant in spite of the obesitv 
' b? and hi, A small ventral hernia was pro.-eni above and to the right of the 
t.."’.:|:et.. and tl,„ n , app'-and [„ jincomplete absence of all the lower ab- 

,i ...,! mil'-],., particularly on the left side. Bilateral cryptorchidism was 

at. 
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Urinalysis gave negative results and a culture of the urine was sterile. Ex¬ 
cretory urography disclosed mild caliectasis on the right and marked irrogrdar 
dilatation of the lover third of the right ureter; minimal dilatation of the calyces 
of the left kidney was present (fig. 4c). Two determinations of residual urine 
yielded 500 and GOO cc respectively. A retrograde cystogrnm showed a large, 
rounded, smooth vesical outline which extended up to the third lumbar vertebra 
(fig. 4d). Cystoscopy disclosed a large smooth bladder with considerable re¬ 
dundancy of the tissue of the trigone. The right ureteral orifice was gaping; the 
left appeared normal and catheterization of either ureter was impossible. No 
obvious obstruetion at the vesical neck was noted. 

It was decided to perform resection of the vesical neck because of the large 
amount, of residual urine and the large flabby bladder. This operation w 
carried out through an external urethrotomy in April 1947, and 4 gm. of tissue 
from the vesical neck were excised. Microscopic examination of this tissue 
disclosed an inflammatory reaction in the muscle. Convalescence was delayed 
owing to drainage of urine through the perineal wound, but this soon ceased 
and the wound healed. 

Prior to dismissal the patient was able to void a larger excellent stream and 
his mother stated that his abdomen no longer appeared distended. An abdominal 
support was fitted, chemotherapy was suggested and the child was dismissed 
with advice to return in three months. 

The child was returned in August 1947, and the mother stated that lie had 
been well during the interim. He was able to void an excellent stream, and 
involuntary dribbling of urine occurred only if he delayed urination and |>cr- 
miffori his bladder to distend. 

Urinalysis disclosed pyuria, grade 1, and no residual urine was found. An 
excretory urogram revealed the upper part, of the urinary tract to be unchanged. 
The patient was dismissed and advised to return for re-examination m six 
months. 

'file patient returned in February 1948. Ilis mother stated that his health 
had been good. Ilis urinary stream was excellent in caliber and involuntan 
dribbling of urine occurred only at times when he wore the abdominal support 
and delayed urination for more than three hours. Urinalysis gave negator 
results and the urine was sterile. The urea content of the blood was 32 mg- P pr 
100 cc. A 12F catheter was passed easily and no residual urine was found. 1 he 
orographic appearance of the upper part of the urinary tract was unchanged. A 
retrograde cystogram showed considerable reduction in size of the vesica 


outline, 'flic patient was dismissed and advised to return in two years. 

'fhe patient returned in April 1950. Ilis mother stated that his urinary control 
had improved considerably; incontinence of urine occurred only rarely and .tt 
times of great activity. Urinalysis gave negative results and there was no residual 


urine, 'flic urea content of the blood was 2S mg. per 100 cc. An excretory lirogran 
revealed increased caliectasis of the right kidney; the right ureter and lch 
kidney appeared unchanged (fig. -Ic). The vesical outline was irregular but o' 
normal size. Because of the increasing caliecta-is it was advised that the r u 1 


return in one year. 
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Tlie patient returned in April 1951. The mother stated that during the past 
C> months his urinary control had been excellent and he had experienced no 
urinary symptoms. Urinalysis gave negative results and there urns no residual 
urine. The urea content of the blood urns 40 mg. per 100 cc. Excretory urography 
riisriosed increased caliectasis of the right kidnej'; the right ureter, left Iddnet 
and bladder appeared unchanged (fig. 4/). The child was dismissed and it was 
suggested that he return in one year, principally in order to permit study of the 
right kidney. 


Comment on case 3:—This patient has been observed for 4 years. It is our 
lndicf that resection of the vesical neck has eradicated residual urine and urinary 
incontinence. The patient’s health is excellent, but the increasing caliectasis of 
the right kidney is disconcerting. It. is likely that this is due to ureteral reflux, 
and if the caliectasis continues to increase, re-implantation of the ureter into the 
bladder may be necessary. 

Cn.«c 4 .—A hoy, 21 years old, was first seen elsewhere in February 194S, 
1 treatise of constant drainage of urine through an opening in the lower part of 
the ultdomcn; the child had never voided through the penis. He had not walked 
Iweaur-e of a deformity of the right foot. He had not started to talk but made 


IK-cnliar noises which sounded like attempts at talking. His abdomen was large 
and protultorant and he was severely troubled with constipation. 

Pliv.-ical examination disclosed normal vocal cords. The abdomen was pro¬ 
tuberant and flabby and the lower parts of tire rectus, oblique and transverse 
alxlominal muscles were absent (fig. 5 a and b). The peritoneal contents were 
ea-ily palpable through the thin abdominal wall. The bladder was distended, 
and pre.-mre over the vesical area resulted in a discharge of urine from a patent 
urariui' .> mm. in diameter. Bilateral cryptorchidism was present. Although the 


lwni> wan well developed, the external urethral meatus was represented by a 
dinllmv rcee." and the corpus spongiosum could not be palpated; the prostate 
Hmil w«s not palpable. The right foot consisted of a heel with attached toes. 
Mcrrill-1 aimer tests revealed that the child’s mental age was 3 years. 

1 rinaiv.-i- disclo-ed pyuria, grade 1, and cultures of the urine were sterile. 
- "iipriitein nitrogen in the blood measured 50 mg. per 100 cc. Visualization of 
npivr part of (he urinary tract by excretory urography was unsatisfactory 

O'.nm i,, p ;i » j„ ({„. i, wvc j. p was possible to determine onlv that two kidnevs 
"etc pto-ellt. 


r, ' (v " hi the tip of the glans penis was probed but no opening was de- 
eatheter was passer! through the patent urachus and a evstogram 
( 1 :iU hregularly diluted bladder which, in lateral view, appeared attached 

r ' ’ ‘‘ •' n,, ‘ r >"r alxlominal wall (fig. 5c and d). Cystoscopy through the patent 
• l *'i- rctcalial slight tmbendntion of tiic bladder and a well-formed trigone; 

e.ithcterization of the ureters was unsuccessful. The vesical neck 
jia'J' ' ' nl, ^I a depression which ended blindly. 

"' ' r “' "fetero-ignioido-torny was con.-idered the procedure of ehoii-e and 
• ...' Mareh 191S. Both ureters appeared dilated and tlie bladder 

' n ' 1 d-0' after ojM-ration the nonprotein nitrogen content of the blood 
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dropped to 29 mg. per 100 cc. Convalescence was uneventful and the post¬ 
operative urogram, in which structures were still obscured by gas, disclosed 
greater concentration of medium in the kidneys. An abdominal corset and a 
prosthesis for the foot were obtained and the child was dismissed. Ten days 
after dismissal the patient experienced an attack of acute pyelonephritis which 
subsided rapidly after chemotherapy, and he was again dismissed. 

His condition remained good for approximately one year, but. thereafter slow, 
gradual deterioration developed. He was readmitted to the hospital in July 
1949, in a slate of coma; the nonprotein nitrogen content of the blood was Ilf) 



l'in. 5 (case -l). n and h, Anteroposterior and lateral views. Slight asymmetric cmjtrp j 
ment of abdomen, e. Oystogram, anteroposterior view. Irregular outline of the dlls y 
bladder is shown. </. Oystogram, lateral view. Bladder appears attached to anterior a 1 
domiint wall bv patent urachus. 

mg. per 100 cc. Therapy was futile and the patient tlied two days after ad¬ 
mission; permission for necropsy was refused. 

Comment on Case 4:-- -The profound abnormalities present in this case P n ‘ 
eluded any therapy other than diversion of the urinary stream by tindcro 
sigmoidostomv. Atresia of the urethra is the extreme example of infrave-hal 
obstruction resulting in distention of the bladder and subsequent hydroncphro-i 
and hydro-ureter. 

The patient in this case was treated by one of us (Culp) at the Henry 1 ,,u 
Hospital. Detroit, and has l>eeti included in this series through the courtc-y "* 
Dr. John K. Ormond, Chief of the Division of Crology of that institution. 

( .7. -A male infant. ."> months old. was brought to the clinic in Ap n 
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1051, liecausc of recurrent attacks of fever associated with diarrhea and consti¬ 
pation. Urinary symptoms had not been noted. The abdominal muscles were 
absent at birth. 

The pertinent findings noted at physical examination were absence of the 
lower portions of the rectus, oblique and transverse abdominal muscles and 
bilateral crypt orchidism (fig. 6a and b). Intestinal movements were clearly 
visible; the right kidney was palpable and the bladder was distended. 

Urinalysis revealed mild pyuria and culture of the urine disclosed numerous 
organisms (Streptococcus faecalis). The urea content was SO mg. per 100 cc 
blood. Rocntgenographic study of the colon revealed no abnormality. By means 
of excretory urography it was determined that both kidneys were functioning, 
hut further interpretation was impossible. An unsuccessful attempt was made 
to determine the amount of residual urine; the largest catheter that could be 
passed through the urethra was a 6F ureteral catheter, and the drainage was 
unsatisfactory. A retrograde cystogram disclosed a large pyramid-shaped vesical 
outline. Both ureters were outlined and appeared markedly dilated and tortu- 



1 l< ;. G (rase 5h a nml b. Anteroposterior and lateral views. Slightly asymmetric pro- 
tutierant lower part of abdomen is evident, c, Retrograde cystogram. Dilatation of bladder 
"llli reflux resulting in visualization of trilateral hydro-ureters. 

on-; the right kidney was visualized incompletely but extreme hydronephrosis 
noted (fig. (ic). 

6y.-toM’opio examination disclosed a large trabccnlated bladder and a con* 
rinding hand of tissue extending across the posterior vesical neck from the 
■’ to ‘ o'clock positions. The prostatic urethra and verumontanum appeared 
,1 " n,1:| l- Ihc constricting band was obliterated by multiple linear incisions, 
:, nd a 121- catheter was placed indwelling. 

1 ollowing removal of the urethral catheter the urinary stream was excellent 
•uni il u . amount of residual urine was only 3 cc. The bladder was palpable as 
‘■mall contracted mass. An abdominal corset was fitted and the infant was 
1 ■ onu-'-d. It was advised that intermittent urinary antisepsis lie employed and 
u * odaut he returned in 3 months for re-examination. 


Vi 

1 ! 

!' 


o.ntnent on case 5: -The immediate results of operation, namely, relief of 
• 1 detention and eradication of residual urine, have been encouraging, 
y wr, the moderate azotemia and profound pathologic changes in the upper 
the urinary tract are ominous signs which will require further ohsorva- 
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COMMENT 

The abnormality of the urinary tract which was present in all eases of con¬ 
genital absence or deficiency of abdominal musculature which we observed was 
distention of the bladder with an appreciable amount of residual urine. The 
changes noted in the upper part of the urinary tract were hydronephrosis and 
hvdro-uretcrs of varying degree, and atrophy of the kidney. All patients were 
male and they had bilateral cryptorchidism. 

It is our opinion that the primary pathologic problem is obstruction at the 
vesical neck which results in distention of the bladder and the presence of 
residual urine. The changes in the upper part of the urinary tract result, as a 
consequence of the vesical distention. Thus we are in agreement with Stummc 
and Housden in our belief that the obstruction of the neck of the bladder oc¬ 
curring in utcro results in distention of the bladder and atrophy of the lower 
abdominal muscles due to pressure by the distended bladder. The use of a snugly 
fitting corset or abdominal binder is an important aid in raising intra-abdominal 
tension to permit more effective evacuation of the urinary' bladder. 

It is our opinion that in patients in whom fair or good renal function is present, 
efforts should be directed toward relieving the primary' cause of the disability, 
namely, the obstruction at the vesical neck. The patient’s ability to void a 
good stream and the physician’s ability to pass a urethral catheter does not 
preclude the presence of obstruction at the vesical neck. An absence of, or 
failure of the mother to note, urinary symptoms does not imply that distention 
of the bladder is absent. Determinations of the amount of residual urine, an 
important diagnostic test, are practically' lacking in the cases described in the 
literature. 

Furthermore, obstructions at the vesical neck may' be difficult or impossible 
to appreciate even by eystoscopic examination. Actual resection of the vesical 
neck may be necessary to determine whether obstruction is present. If such 
resection results in a striking decrease in the size of the bladder and disap¬ 
pearance of residual urine, it may be safely assumed that obstruction of the 
vesical neck was present originally. Just such observations were made in the 
-1 cases in our series in which this procedure was possible. The relief of vesical 
distention and residual urine permitted eradication of infection and prevented 
further progressive deterioration of the upper part of the urinary tract. 1 hi- 
part of the urinary tract is usually so profoundly altered that one cannot cxp<‘< 
the kidneys and ureters to return to normal, even after the vesical distention 
has been relieved, and one must be satisfied with the existing condition. 

It is obvious that some patients a'llicted with this condition, when first seen, 
will exhibit such profound deterioration of renal function that nothing le.-s than 
lifesaving nephrostomy nr nephrectomy will be suitable. Jt is our opinion, 
however, that many operations such as ureteroplasty and ureterovesical rt 
implantation, which have been employed in this condition, deal with an <’ffc< 
rather than a cause. 

Our appreciation is expressed to .Miss I.ucia Warren of Spencer, Incorporate ^ 
for her invaluable aid in designing the corsets used in these case.-. 
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THE URINARY BLADDER IN MULTIPLE SCLEROSIS 

S. RICHARD MUHLLXUR. JULIUS LOMAX and LUO ALHXAXDKR 
From the Departments of Urology and Xcurology, Beth Israel Hospital, Button, Mat'. 

Previous studies of the physiology of micturition by means of fluoros¬ 
copy 1 • : - 3 - 4 have led us to a concept which has differed in important respects 
from those currently held. In the light of this concept, the behavior of the blad¬ 
der in 35 patients with multiple sclerosis has been evaluated. As a result of tbe>e 
observations, which form the basis of this report, we have been able to relieve 
these patients of some of their distressing urinary symptoms. 

In this paper no attempt will be made to speculate on the extent to which caeli 
portion of the complex nerve supply of the bladder is damaged by multiple 
sclerosis. Such discussions arc apt to be too hypothetical, and from a clinician’s 
point of view, unrewarding. Rather shall we focus our attention on the conse¬ 
quences of this disease on the bladder, its associated musculature, and on the 
mechanism of micturition as a whole. 

It will be necessary to summarize our view of the physiology of micturition in 
order to convey clearly what we believe to be some of the underlying factors in 
the altered behavior of the bladder in multiple sclerosis. 


THE VOLUNTARY MECHANISM IN NORMAL MICTURITION 

We have demonstrated that man has a distinct “voluntary mechanism by 
means of which he starts and stops his urinary stream at will. For micturition 
to begin, the detrusor must contract and thus cause the reciprocal opening of 
the internal sphincter. In the past it had been assumed that man could direct!) 
contract his detrusor for micturition. Our studies, however, have shown that tin* 
is not so. Man utilizes a group of striated (somatically innervated) muscles ">th 
which he initiates the reflexes of micturition. Voluntary micturition begins "it 1 
a slight increase in intra-abdominal pressure, which is brought about bj the 
fixation of the diaphragm at the end of a brief inspiration, and the contraction 
of the abdominal musculature. The contraction of these muscles is associate 
with the relaxation of the muscles of the pelvic floor. The muscle in the pd' 1 ' 
floor which is particularly concerned with this process is the puhoeocc)gen ■ 
which constitutes the anterior portion of the levator ani. As a result of the m 
crease in intra-abdominal pressure and the relaxation of the pubococcygcu.-. " 
bladder neck is pushed downwards (fig. 1). This downward “push” on the him 11 

Read in part at nicotine of American Neurological Association, Atlantic Uit>. 5 
June 14. liO!. . .^.i, 

Aided by grant from the Massachusetts Chapter of the National Multiple ; ' r 1 
Society. > v p 

1 Muellncr. S. It., and Flcischner, F. Normal and abnormal micturition: A •- 
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12: p:t '.>7. IP.Vo. 

1 Idem. The ph\biology of micturition J Urol.. 65: SO.VSIO, 1051. 
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neck i- the stimulus which causes the detrusor to contract and thus precipitates 
the reflexes of micturition., i.e., the reciprocal opening of the internal sphincter 
ami of the proximal urethra. The contraction wave, which begins at the bladder 
neck, spreads bilaterally and symmetrically to the base, to the sides and lastly 
to the dome of the bladder. The voluntary inhibition of the urinary stream is 
carried out. not by the mere contraction of the externa) sphincter, as nas taught 
in the past, hut by the contraction of the entire levator ani. This elexates the 
bladder base, and the internal sphincter snaps shut. The urinary stream is thus 
promptly shut off first at the internal sphincter. 

This concept of the physiology of micturition emphasizes the importance of a 
normally functioning levator ani and its component, the pubococevgeus. These 
mus'ies are the prim ay means by which man exercises voluntary control over 
his urinary stream, and we have therefore designated them as the 1 voluntary 



Kn;. 1. Normal micturition. .1. bladder at rest. B, beginning of voluntary micturition. 
Note that bladder rieck has been pushed flown for voluntary initiation of urinary stream, 
f. bladder during micturition. Sides and dome of bladder have contracted. 


mechatibni.” When the function of these muscles is abolished, it becomes impos¬ 
sible for man to start or to stop micturition at will. Without the use of the “vol¬ 
untary mechanism.’ micturition becomes entirely dependent on the response of 
the detni-or to other stimuli. 


IH-TlTUi\NCES OF MICTURITION IN MULTIPLE SCLEROSIS 

1 -incuts with multiple sclerosis may have a normally functioning urinary tract. 
It the di-case doe- produce urinary symptoms, however, they manifest themselves 
in the following pattern. The mn-t common symptom is frequency of urination. 
If the patient i- asked to record for a day or two the amount of urine voided at 
'■.e h urination and the time at which lie voids, such a micturition record will re- 
a urinary frequency of about 8 to 20 times a day, nocturia, and a voiding 
about ].*, to 00 cc per micturition. The de.-ire to void is often quite 
rrg< at. 1 rectify may he accompanied by involuntary micturition, or there may 
t •)));»* ji,;>) ib]e In-, of urine while walking. Some patients have occasiona 
' ‘ ' ' u, ‘ - urinary retention, during which they have some discomfort fron 


1 rdi-tendiil bladder. In the vi>rv advr 


i 

v.'!„ 


ional 
from 

meed stages of the disease, painless 


lt.'ontinenc,- i. not uncomnton. 

1 famine- the.-,, patient-, one (ind- that a correlation exists ltetween 
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as palpated bv rectal examination, is normal in tonicity and in contractility, 
i.c., the patient can readily tighten or relax the levators at will, there will l>e no 
serious disturbance of micturition. Micturition, however, will become quite ab¬ 
normal if the levators are flaccid and the patient has lost the ability to contract 
or relax these muscles promptly. Wien such flacciditv exists the patient will 
not be able to start micturition at will, and will have considerable difliculty in 
inhibiting an urge to void, or in stopping the involuntary passage of urine. 

Various degrees of deficiency in the voluntary control and in the tone of the 
levator ani muscles will be encountered. In some patients a considerable lag is 
found between an effort to contract the levators, and its actual accomplishment. 
Again, in others, a levator which is quite flaccid when first palpated, can l>e 
stimulated to a sharp and very spastic contraction. In advanced cases, complete 
and unalterable flacciditv of the levators is usually associated with an ovcrtlis- 
tended bladder, and overflow incontinence. 
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I'm. 2. .1. hyprrirritnbility of detrusor in multiple sclerosis. Note strong bladder spa-m 
from mere contact of bladder with catheter. U, same bladder. Cvstogram obtained during 
excretory urography. Note normal capacity. 

Another condition which contributes to the urinary symptoms of multiple 
sclerosis is hyperirritability of the smooth muscle organs, including the detrusor, 
the urethra and the anal canal. It is not uncommon to find that the anal canal, 
which was patulous on digital examination, will, because of the stimulation front 
the mere introduction of the examining finger, contract to such an extent as to 
grip the linger tightly. Similarly, when an attempt is made to pass a catheter, 
the urethra too can he felt to grasp the catheter, so that occasionally it may l>e 
impossible to pass the catheter in the male. Again, when the catheter touches 
the bladder, the detrusor will go into spasm so that only 20 to 30 ce of fluid can 
he instilled into the bladder, and that only after considerable pressure. It i-' f° r 
this reason that cystometry in these patients may he misleading, and the errone¬ 
ous conclusion made that the bladder has a very small capacity and is markedly 
hypertonic (tig. 2). A more physiologic method of evaluating tbe capacity of the 
bladder can be had by the cvstogram which is obtained by means () | intravenous 
urography, and by tbe evaluation of the micturition record, which reveal- that 
the patient in whom one could not instill 20 cc can easily void 200 or 300 re. \\ hih‘ 
the bladder may not be a> hypertonic as the cvMomctrir curve would lead one to 
believe, the detrusor is nevertheless more irritable than is normally the ca-e. It 
i- readily stimulated to contraction by moderate increases in intra-abdominal 
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pre-ure This response of the detrusor to a sudden increase in intra-abdominal 
pres are tends to produce an “effort incontinence” which is charactenstie of some 
patients with multiple sclerosis. They may lose urine when they nse from the 
ritthw posture. Urgencv and incontinence again may overtake them while the} 
are climbing the stairs. When a detrusor contraction has been precipitated by 
theso efforts, the patient will not be able to inhibit the bladder if he has a flaccid 
pelvic floor, or one that is slow to contract in response to his effort to do so. 
Urinary distress in patients with multiple sclerosis can therefore be ascribed to 


/ 

I to. Cvstogram obtained during excretory urography. Arrows point to deep folds. 
Madder at rest. 



1 10 . !. .1. female. Arrow points to pscudodiverticula. B, female. Xote irregularly con- 
t raeiinj; (letm-nr v. ith upward projection of bladder dome and pscudodiverticula. C, female. 
Nod- pinched oft (Hirtion of bladder on right. 

a lark of co-ordination of the muscles which constitute the “voluntary mecha- 
ni'-tn, and to interference with the co-ordinated function of the detrusor as a 
unit. 



tiu: n\nio(;i:\i*iiic picture of the bladder ix multiple sclerosis 

In mn*t ra-p> of multiple sclerosis, the cystogram obtained during excretory 
urugtaphy .-hows a Madder which is about normal in capacity. The bladder wall 
U \rn apt to tip thrown into deep folds (fig. 3). Wien the bladder is observed 
<‘ i the Hnnrn-ropie screen after retrograde filling with an opattue medium, it 
'-ill 'idler contract sharply, de-pit e the use of little pressure in instilling the 
f.iiid, nr the contract jog dctni'or will assume a shape different from that of the 
>.'"nn:d bladder, or the n-nal hypertonic bladder. Instead of contracting as a 
nan. p-,nio!is ..f the bladder contract independently of the rest of the organ, and 
V *' 10 l M ‘ pinched off in pockets of various she, forming pseudo* 

o .i,.au:a .tig-. I and .A. Women who lo-c urine imperceptibly while walking 
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are apt to have a funnclcd bladder neek in the eystogram obtained in the erect 
posture. In the end stages of the disease the bladder is large and atonic, and 
indistinguishable from an atonic bladder flue to other causes (fig. 0). 



Fio. 5..!, female. Arrow points to Tunneled vesical neck. /?, female. Bladder at rest. Note 
funneled bladder neck. 


i 

Kit:. G. Male. Chronically overdistended atonic bladder associated with overdow in¬ 
continence. 


TREATMENT 

Since the elTeets of multiple sclerosis on the urittnrv bladder tire not uniform, 
treatment to be effective must be based on the study of the individual case. Mot 
ambulatory patients, however, who suffer from disabling frequency of micturi¬ 
tion. urgency, incontinence and especially from “effort incontinence” tire very 
apt to have a bladder of about normal capacity, but one which is hyporirritable 
and which contracts precipitously in an ineoordinntcd manner to cause the above 
symptoms. It is in this group of patients that we have been able to obtain nio-t 
gratifying relief by very simple therapy. Bearing in mind the underlying patho¬ 
logic physiology, it seemed reasonable to try to relax the detrusor by means of 
atropine. This time-tested drug proved to be remarkably successful. Detrusor 
irritability can be significantly lowered by atropine, thus reducing urgency an** 
urinary frequency; the voided volume per micturition will then increase fmni 
(it) !)0 cc to a volume of 200-300 cc. Sudden contractions of the detrusor can l* - 
reduced to a minimum or abolished altogether by atropine and the patient uill 
thus be spared from unanticipated loss of urine. 

To achieve this relief, we have given atropine sulfate in tablet- of 0.1 nut- 
(I lot) gr.) two or more time.- a day. When to administer the drug, and tin 
amount to give, must be determined for each patient. Mo-t patients do not mind 
moderate tirinarv frequency while they are at borne. They do. however, ".nit 
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relief from tlieir distressing symptoms when they leave home ou shopping tour* 
nr for social visits. A tablet of atropine (0.4 mg.) taken one or two hours before 
Mich contemplated trips will calm the bladder for a period of 2 to 4 hours. Pa¬ 
tients quicklv learn to use the drug in a way to give them the comfort they need. 
A small ilit'C of atropine (0.4 mg.) which has very little effect on the normal de- 
tnwir will influence significantly the bladder of multiple sclerosis. It is for this 
rcasuu that patients must be taught to use this drug with caution, for it is pos¬ 
sible to relax the detrusor with atropine to the point of complete urinary reten¬ 


tion. 

Some patients: do not tolerate atropine too well and are disturbed by the blurred 
vi-ion or the uncomfortable dryness of the mouth which can follow its use. In 
,'iieh eases the desired result may be achieved by corresponding doses of pan- 
paniit or by amphetamine sulfate in doses of 20 mg. 5 ouce or twice a day. 

Patients who have a large, atonic and overdistended bladder with overflow 
incontinent^ may benefit by temporary catheter drainage. The detrusor is put 
at rest and permitted to regain some of the tonicity which it has lost by the over¬ 
stretching cif its musculature. Urecholine chloride in doses of 5 to 20 mg. by 
mouth two or three times a day may in some cases aid in the recovery of de¬ 
trusor tonicity. In selected cases of persistent atony of the bladder, micturition 
can lie improved by transurethral resection of the internal sphincter.® 

A few examples will illustrate what can be done to relive the severe urinary 
symptom* of multiple sclerosis. 

f'«»' /• HIH Xo. SGS-57A. L. F„ aged 30, had multiple sclerosis for 5 years. 
>incc the onset of his disease lie had had to wear a penis clamp because of in¬ 
voluntary lov of mine by day and by night. The urine was mildly infected. The 
rectal >|)|)inct<T and the levators were flaccid, and responded slowly to his efforts 
at contraction. He voided 30-90 cc urine 9 times during the day and 4 times dur¬ 
um the nicht. Hie urine was cleared with antibiotics. He was then given atro¬ 
pine Milfatc in do-os of Q.-l rng. 4 times a day. This enabled him to discard the 
pcai' clamp dttrinj: the day, for the past f> months, although he still wears it at 
nkht to injure a dry IhsI. He now voids 150-200 cc 4 or 5 times a day and once 
duritm the nidii. 


' " ' -- need 45. a private patient, had multiple sclerosis 6-S years, 

•ucl m.irked urinary symptoms for the past three years. She had to void about 
->t idininc the day and an equal tmmltor of times at night. Thevoidcd volume 
'nine lama*) ln'tween l.i-lOO cc. Tins patient also had marked incontinence. 

'"" r c plastic Underclothing, and larce pads. The bladder urine was 
I' ,ni '' :i! contained K. eoli. Tlte rectal sphincter was patulous, but the pa- 
i‘ "I'tld cotitract the rctal sphincter and the levator ani muscles after some 
lie- urinary tract infection was cleared with nurcomycin. This reduced 
u.ii,.,n. lmnicncv somewhat. She was then uiven atropine sulfate. 0.4 mtr. 
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’!.V r V V *” !c ' ! ! 'V'l -H.'co-im. A Human autonomic phannarolocv XIX. 
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3 times a clay and before retiring. On this regimen her frequency decreased tn 
S times a day, and the nocturia practically disappeared. The bladder capacity 
increased to about 2.50 cc. Her incontinence subsided and she is now able tn 
discard the plastic underclothing and the large pads. 

Case o. BIH No. 5G972, H. T. aged 33, had multiple sclerosis 7 years. For the 
past 2 years the patient voided 10-12 times during the day, 3-4 times during 
the night, and sufTcred from urgency, incontinence. The rectal sphincter wa- 
patulous, but the patient was able to contract her levators. The urine was un¬ 
infected. Atropine sulfate 0.4 mg. twice a day reduced the urinary frequency to 
5 times during the day and once at night. Urgency incontinence was satisfac¬ 
torily controlled. 

Case 4 ■ BIH Xo. M10229, R. G., aged 35, had multiple sclerosis for S years. 
For the past 2 years the patient had been bedridden or confined to a wheelchair 
because of inability to walk. Since then he had imperfect control of his rectal 
sphincter, and dribbled urine incontinently. The bladder was distended to the 
umbilicus, and contained about one liter of urine. The rectal sphincter was patu¬ 
lous, and he could neither contract his sphincter nor his completely flaccid leva¬ 
tors. Temporary catheter drainage was instituted to put the bladder at rest, ami 
ureholinc chloride in doses of 5-10 mg. a day was administered, in an cfTort to 
restore detrusor tonicity'. This was not successful. The bladder neck was then 
resected transurethrally. Following this operation the patient could empty his 
bladder down to a negligible residual with the aid of manual compression, and 
was thus relieved of his constant urinary dribbling. 

SUMMARY 

In the light of recent concepts of the physiology of micturition, 35 eases of 
multiple sclerosis have been investigated. The urinary symptoms of urgency, 
frequency, and incontinence were found to be due to the effect of this disease on 
the function of the muscles of the pelvic floor, and to a peculiar hyperirritability 
of the detrusor. The contractility of the detrusor as a unit tends to disintegrate 
in multiple sclerosis, and portions of the bladder are prone to contract inde]>eii- 
ilently. to form pseudodivcrticula. 

The functional integrity of the detrusor can be re-established to a good extent 
by the judicious use of atropine, amphetamine sulfate, or similarly acting drug . 
and the distressing urinary symptoms favorably influenced. 

Drugs, such as urecholine, combined with temporary catheter drainage of t '<* 
bladder arc of value in restoring detrusor function after occasional attack- " 
urinary retention. 

~>20 lie neon St., Boston, Mass. 
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RESIDl'AL URINE. AN IMPORTANT FACTOR IX INTERPRETATION 
OF CY8TOMETROGRAM8. AN EXPERIMENTAL STUDY' 

KALI’H J. VEEN'EM A. FRANK G. CARPENTER and WALTER S. ROOT 

Frn-. tie Smiirc t'mlnjieal Clinic of lie Cofiitr.6ia-Pr«6u(crian Medical Center and the Dc- 
p-.'tr.cr.i of /V.V[>N College of Physicians and Surgeons, Columbia University, 

Xcir York, X. Y. 

It hits been known for some time that interruption of the parasympathetic 
innervation of tiie bladder produces an organ which after 2 to 3 weeks shows a 
large increase in the thickness of the vesical wall. 1 ' 5 1 nilateral bladder hypertro¬ 
phy i- said to occur after section of the sacral roots on one side *• 3 but this find¬ 
ing has not l>een confirmed. 6 According to Langwortby and KoIb, ; histological 
change- in the mucosa suggest that infection and irritation may be the cause of 
the hypertrophy. However, Carpenter 6 found bladder hypertrophy after section 
of the preganglionic parasympathetic nerve supply even when infection was pre¬ 
vented i>y appropriate chemotherapy. 

Interruption of the parasympathetic inuervation of the bladder is followed, of 
••nurse, by urinary retention. In general, animals which have the largest- residual 
urine- show the greatest increase in bladder weights. 6 To test the hypothesis that 
bladder wall hypertrophy and low volume-pressure curves are related to the pres- 
( nee of residual urine rather than to preganglionic parasympathetic denervation 
alone, we have diverted the urine from the bladder. This prevents chances in 
intravesical volume in animals in which the preganglionic parasympathetic fibers 
’I"' bladder can (>c cut. At various times after the operations the pressure- 
volume relation-; of the organ have been studied. Finally, the animal was sacri¬ 
fic'd. the bladder weighed, and in some instances histological examinations of 
the Madder wall were made. 
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All operations were performed asepticnlly under intravenous pentothal ant-- 
tlicsia. The thin posterior peritoneum of the dog makes if difficult to prepare 
ureterocutaneous anastomoses without entering the peritoneal cavity. A single 
midline lower abdominal incision for exposure of the ureters with separate lateral 
stab wounds through which the renal stumps of the ureters were brought tvn< 
unsatisfactory, since strictures of the ureters occurred at the site of the stall 
wounds. Successful ureterocutaneous anastomoses were obtained by making an 
oblique incision through the abdominal wall on each side. After isolating and sec- 
tioning each ureter, the renal ends were swung in a wide curve antcrolntcrally 
and brought through the upper ends of the oblique incisions where they were 
sutured in place. The several layers of the body wall were closed in the usual way. 
Immediately after the operation the bladder was cathcterizcd and any urine 
present was evacuated. Irritation of the skin of the anterior abdomen by the 
continuous flow of urine was minimized by shaving the skin carefully, by daily 
washing, and by sponging with alcohol. If infection occurred, aureomvein \va- 
administered. 6 

CyMomclric measurements. Preoperative control measurements were carried out 
under light pentobarbital anesthesia. The sacral roots were infiltrated with 2 per 
cent procaine in order to abolish the detrusor reflex. Under this circumstance 
volume-pressure determinations can be made over a wider range of volumes than 
is possible when reflex activity is present. 8 With aseptic technique, 10 er incre¬ 
ments of sterile water were admitted through a Xo. 10 Foley catheter retained at 
the vesical neck. The bladder contents were connected through a continuous col¬ 
umn of water with a water manometer which was adjusted to zero pressure at the 
level of the symphysis pubis. Readings were taken only after the pressure eleva¬ 
tions resulting from filling had decreased to consistent resting values. We have 
used the term bladder capacity as the volume of fluid in the viscus at an intra¬ 
vesical pressure of 15 cm. of water. 


RESULTS 

Volume-pressure relations. When the bladder of a noimal dog lightly anesthe¬ 
tized with pentobarbital was tilled with successive 10 cc increments of fluid the 
resting intravesical pressures slowly increased to S cm. of water at a bladder \o!- 
ume of about J-10 re. At this point contraction of the detrusor muscle occurred, 
suddenly increasing the intravesical pressure to some 70 cm. of water. Infiltration 
of the sacral roots with 2 per cent procaine did not change the shape of tie 
volume-pressure curve, but since in these animals the detrusor reflex was ab-ent. 
volume-pressure measurements could be made over a wide range of volume 
(tig. 1, .If. In some experiments as much as -100 cc of fluid were admitted into tin 
bladder, the intravesical pressure rising to 20 cm. of water. The bladder capai id' 
were read from the volume-pressure curves and tallies I and 2 show that d"- 
weighing between 0.2 and 2G kg. have bladder capacities which vary lietunn 
170 and 300 ce. 

The vohime-prcs'iire curve.- of bladders of 5 dog- in which the ureter- "in 
* ('*»rfunitor. I* <1 an«I \V S. Root Ain J PhvsmJ . 16$: f» v 0. 
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tran-planted some days previously were measured. At the time of the determina¬ 
tions the animals were lightly anesthetized with pentobarbital and the sacral 
roots were infiltrated with procaine. Seven to 39 days after transplantation of the 
ureters the maximum amount of fluid which could be admitted to the bladder did 
not exceed 50 ec. As shown in fig. 1, B the volume-pressure curve was remarkably 
-tfs■ p even 5 days after the ureters were exteriorized. The bladder capacities 
amounted to only 5 to 17 per cent of the control values (table 1). 

In (> dogs the ureters were transplanted and the posterior roots were sectioned. 
Four to 2S days after root section, the volume-pressure curves showed the same 
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!' *. \ J ,l * ;ir bjtnl: <# I before operation, 2 per rent procaine infiltration of sacral roots at 
< \ ^ (aIj days after ureteral transplantation and immediately after section of 

rn days alter ureteral transplantation and 4 days after section of sacral 
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between 490 and 1000 mg. per kg. of body weight (table 3). The application of 
statistical methods showed that these bladder weights fall within the range of 
twice the standard deviation of the normal series. 

Histological examinations of the bladder walls were made. Paraffin section? 
were stained with hematoxylin and eosin. The mucosal, museularis and serosal 


Table 1. Bladder capacities of dogs before and at carious times after transplantation ol 
ureters (sacral roots infiltrated irith 2 per cent procaine) 


imk; no." 

1 

| WT. IV ICC US. 

j CONTROL CAPACITY, CC 

TIME \T7EROrERV- j C.U*\rm ATTER mtllU 
Tins*, D\YS TR W5PLWT \TIO\, CC 

i 

10.5 

270 i 

7 

I 15 

2 

! 12.0 

! ^50 1 

15 

25 

3 

1-t.O 

! 200 

19 

! 10 

-1 

2C.0 

j 200 

2S 

1 .50 

5 

12.5 

t 

; 200 ] 

39 

j 2.5 

* Each dog 1ms been assigned 

, a number which is not changed 

in tlie different tables. 

Thus, dog Xo. 1 

in each of the three tables is the same animal, etc. 


Tabu: 2. Bladder capacitt/ of dogs before and at carious times after transplantation of 


ureters and bilateral section of sacral roots 

_ 
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wt. is kc. 

1 

CONTROL 
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ureterostomy 

Day* alter 
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9 

11 
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330 

55 

7 

7 

7 
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17 

IS 

IS 

S 
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20 

IS 

IS 

<> 
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4S 

20 

29 
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9.2 
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22 
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Taiu.u 3. Bladder wciyhts of rfoji* at various times after transplantation of ureters and section 

of sacral roots 


PO". NO. 

WT. IN KC. 

wt. or nL\DDER, r.u. 

time \rrn« nent 

UNIT SECTION, DUS 

dlsdde* wt. un. rr* 
eg. rnD\ p rn.nr 

5 

12.5 

S.3 

4 

oon 

1 

20.0 

10.2 

0 

020 

1 

10.5 

0.7 

11 

019 

i) 

10.5 

0.4 

20 

010 

4 

15.0 

15.0 

27 

1000 

s 

9.2 

o.s 

2S 

710 

c 

10.5 

5 2 

33 
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layers of specimens taken from animals 3 or more weeks after sacral root section 
and transplantation of the ureters were indistinguishable from those of normal 
animals. 


mseissiox 

The relation of volume to intravesical prc.~-.iire has been u.-cd for many >car 
as an index of the physiological state of the urinary bladder and its reflex path- 
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ways. It is well known that interruption of the parasympathetic innervation pro¬ 
duces an organ which retains large volumes of residual fluid with only moderate 
increases in pressure. The foregoing results indicate that the physiological state 
of the constantly empty bladder is very different from that of the organ which is 
periodically filled and emptied as in the normal animal or from the condition of 
the bladder in which retention is present. Within a few days the empty bladder 
shows a very steep volume-pressure curve, the capacity being only a fraction of 
the control values. The changes in the volume-pressure curves of empty inner¬ 
vated bladders are the same as those shown by the empty organ in which the pre¬ 
ganglionic parasympathetic fibers have been cut. These findings suggest that the 
intravesical pressure developed at any given volume depends upon the previous 
history of the organ in terms of the degree of filling and presumably the amount 
of filter stretching to which the bladder muscle has been subjected. 

The microscopic structure of the bladder wall of dogs in which the ureters have 
lieen transplanted is indistinguishable from that of the normal animal. This is 
true even when the sacral roots have been sectioned and the animal kept for 3 or 
more weeks. In such dogs the weights of the bladders do not increase above those 
of the normally innervated, periodically emptying organs of normal dogs. The 
results indicate that in the absence of residual urine, bladder hypertrophy does 
not occur after preganglionic parasympathetic denervation. These findings em¬ 
phasize the importance of preventing the accumulation of urine before complete 
clinical evaluation of bladder function can be made. We do not know whether 
it is U tter to remove residual urine by direct gravity or by tidal drainage. 


SUMMARY 

1 he bladder capacities (volume at an intravesical pressure of 15 cm. of water) 
of in normal dogs varied between 170 and 3G0 cc (tables 1 and 2). 

In .i dog- jlif maximal amount of fluid with which the bladders could be filled, 

' *“ ■)''* after ureteral transplantation, did not exceed 50 ce. The bladder 

<apneitie- amounted to only 5 to 17 per cent of the control values (table 1, and 
fig. 1 

Wlwn the ureters were transplanted and the pressure-volume relations of the 
1 .elder measured 1 to 28 days after bilateral section of the sacral roots (0 dogs), 

< e same change- were found as after ureteral transplantation alone (table 2 
fig. I. It). 

He- micro-,-opie structure of the bladder wall of dogs in which the ureters have 
transplanted and the -acral roots sectioned 3 or more weeks previously is 
>vh-tmgui'lrahlo from that of normal animals. 

"j 1 -doolute bladder weight.- or the bladder weights in nig. per kg. of body 
' '' ’ u "hicb the ureters have Ihh’ii transplanted and the sacral roots 

"" ’''I ' 1 'rally fali m the -am,, range as those of normal animals (table 3). 


hj.: 


/'/.v.'K >!< I-/;/. Sri,, - hi ! of M, , Urine and I), nfi.-fru. I'niirr.-itii of 

-V. Y. i/'. U. <\i. * ' ’ 



Tnr Jourval or UnoLoov 
Vo!. G^, So. I, July 1952 
Printed in U.S.A. 


VARIATIONS IX* MORPHOLOGY OF URINARY BLADDER 
EPITHELIUM. SPECIAL REFERENCE TO CYSTITIS 
GLANDULARIS AND CARCINOMAS 


EDGAR R. PUXD, HAROLD A. YOUNT and JOE M. BLUMBERG, Cot,., MC, USA 

From Die Departments of Pathology, Medical College of Georgia and The Oliver General 
Hospital, U. S. Army, Augusta, Georgia 

The importance of interpreting the variations in (lie epithelial pattern of the 
urinary bladder in inflammatory and neoplastic conditions is evidenced hv the 
numerous articles which have appeared in the literature. 1 Two forms of cystitis 
glandularis are recognizable: the most common type involves the trigone ami 
the new formed glands in this condition bear a striking resemblance to tlio-o 
of the prostate; secondly, glands which are similar to those of the large intestine 
may, with less frequency, be found in the dome of the bladder. Similarly, adeno¬ 
carcinomas may be of two types: those resembling the adenocarcinomas of the 
prostate and those resembling the adenocarcinomas of the colon. It must there¬ 
fore be assumed that the vesical mucosa has a dual origin, entodermie in die 
dome and mesodcrmic in the trigone. The interpretation of adenocarcinomas of 
the bladder is frequently of paramount importance. Because of their resemblance 
to carcinomas of the prostate and to carcinomas of the colon, they may lie 
mistaken for metastatic lesions Furthermore, because the trigone is derived from 
the wolffiau duct and is therefore related to the prostate, one must consider the 
possibility of hormonal imbalance in the development, of cystic trigonitis and 
must reflect on the possibility of palliative hormonal therapy in carcinomas of 
the trigone, especially the adenocarcinomas. For a better understanding of the 
variations in morphology of the epithelium of the urinary bladder, it is nccc.—ntr 
to review the embryology of this particular part and the associated structure- 
because metaplasia, cataplasm and neoplasia frequently reflect histogencsi-. 


IIISTOGKNKSJS" 


At the end of approximately two weeks development the human embryo 
reaches the three layer stage, an upper layer of ectoderm, an inferior layer of 
entoderm and a middle layer of mesoderm (fig. 1). It should be noted that from 
the time of inception the cells which constitute the ectoderm and entoderm 


1 Morse. If. D.- Et iologv amt pat holngy of pvelit is cystica, urctcrit is cystica and cy-titi- 
cystica Am .1. Path.. 4: :ii|. 19iV __ 

.1nelson. J. ,1. Pyelitis, ureteritis and evstitis cystica. Arch. Stirp.. 18: I.Yll, L- 
Patch. P S and Rhea. I, Y The genesis and development of Brunn s nests am 1 1 
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Cystitis ry-tica as a single tumor J Urol .69: UM. 191 s 
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adhere to one another to form a lining while the cells of the mesoderm he npart 
from one another. Because mesodermic cells in their early stage lie detached from 
one another, extremely anaplastic epithelial neoplasms of mesodermal origin 
may assume sarcomatous characteristics. Both entoderm and mesoderm par¬ 
ticipate in the development of the epithelium of the urogenital system. The 
digestive canal is formed from the entoderm and the caudal portion (cloaca) 
i- destined to participate in the development of the bladder and urethra. 

In the more lateral portion of the mesoderm small clefts develop and coalesce 
to form the coelomic cavity and the lining of this cavity is known as meso- 
thclium. 'Hie medial portion of the mesoderm is known as mesenchyme, part 
of which, the nephrotome, is the anlage of a large portion of the urogenital 



A B 

Fit'., rih.—Origin of the human intra-embryonic nriom, shown by transverse sections. 

X 65. The rij;ht half of each section is somewhat more advanced than the left. A, At two 
sooitc-v B, at seven somites. 

I to. 1. I'rtim ArcvV Dcvrlnpmcnlat Anatomy, oth cd. (Courtesv \Y. B. Saunders Co., 
imMidiers. > 



A B C 

Pic. jjl—D evelopment of the henna prooephric tubule, ill ultra ted by transverse sections of 
early embryos (semidiarrammtic). X about 140. 

!vi , T * 10:11 Ar, y - Ihtilnpmrntnl Analnmy, oth od. (.Courtesy W, B. Saunders Co., 


4-uni (fie. L’t. U, ( . first act of kidneys, tiie pronephros, which develop from the 
HM'-Iiolomc. contribute the prouephrie duels which read) the cloaca and open 
mi" it at ap})rii\ii I) :itelv four week.-. When (lie prouephrie tubules degenerate. 

■ " r „. appropriates the prouephrie duets which now become the 

V’’ jdiri*- duets It i;r. :■{). Thr third and final set of kidneys develop as buds 
irem tie- p,,-tenor asjvet of the inferior portion of the mesonephric duets and 

lie-inet : ine|>hrii-duets, form the ureter, pelvis and collecting tubules 
1 ■ t Sidney. 1 in- eolleetirn; tubules complete the 1 format ion of the mature 
'dv-o by n.!iii,.,i Ul c with the pr,..formal ruoscnchvmal convoluted tubule-- 

■ '• 1 v,-.:u<nili, 

1 > 

: t. 


tie.- b w 


( i embryonal file the elo.n-al septum pii-hes eaudad and 

• : ' ’b- do e a into a bladder and rectum. The metanephrie <luets (ureters) 
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puinni ureter.' and ejaeulatorv ducts and of that portion of the bladder between 
i, of mesodermal origin. Tire remainder of the bladder, hereafter spoken of as 
dome, which was originally part of the cloaca, is. as is the rectum, of entodermal 
origin. similarly the"floor of the urethra above the openings of the ejaculatory 
dwts is of mcsodermic origin and the remainder of the internal urethra is of 
ontodermic origin. A number of outgrowths from the mcsodermic floor of the 
urethra form the male prostate. 

Although the mesodermal origin of the prostate and trigonal epithelium is 
questioned, our observations support this belief. The mesonephric duct in the 
mule becomes the vas deferens and epididymis while in the female only small 
vertices remain in the form of Gartner s duets. It is well to recall that the second¬ 
ary sex organs develop under the influence of the gonads. Genital organs develop 
in the embryo cither from mesonephric duets or from mullerian ducts according 
to ihc ascendency of male or female hormones and, at the same time, regression 
"<aurr in the opposing structures. For the purpose of applying these facts to 
the variation in morphology of urinary bladder epithelium, we have studied 13 
ca-e- of cystic trigonitis, two cases of rectal mucosal ectopia of the dome, two 
<■wr of cystitis glandularis which involve both the trigone and the dome, one 
papillary adenoma of the dome of the bladder, four adenocarcinomas of the 
trigone simulating prostatic carcinoma, three adenocarcinomas of the dome 
"hich simulated intestinal carcinoma and one case of carcinoma sarcomatodes 
of the tricone of the bladder, and in addition, one case of reversionary meta- 
rnnrplirKb of urethral mucosa to a rectal type. Changes in the normal epithelium 
o: the Madder may be classified on a basis of metaplasia, cataplasia or ectopia. 


METAPLASIA 

Metaplasia h the transformation of ottc type of tissue into a related type and 
i- e.nwd by alteration of function or a change of environment. In the presence 
urinary stacnation. precipitation and calculus formation, together with irri¬ 
tation. the 'tratified transitional epithelium of any portion of the bladder may 
nance to the more protective squamous tyjie which may even keratinize (cpi- 
'h-mi.-d metaplasia or so-called leukoplakia!. This type of metaplasia may also 

• ir m vitamin A deficiency. Because carcinomas more commonly arise in 
b..n.'h n. which have Iteen subjected to irritation, squamous cell carcinomas are 

C ' 1 . 1 ’ !l " i:i,ni 'lis*inetio:i to the relatively iK-nitm transitional coll papilloma. 

^ -nr irritative influences the transitional epithelium may also undergo glandu- 
•■■■ nc .ap.a'ia. <daridular metaplasia of the normal epithelium would most 
‘in that portion of the epithelium which possesses this potcntialitv. 

• *-• t. c tricorn- It ha' been our e.\j)crience that cystitis cystica or glandularis 

-‘---h knitted to th'- triconc of the bladder and is similar to urethritis. 
'/ ' ' ::; M I’.V' liti' cystica. In our series of 17 cases of cystitis glandularis, 

. 'ua' lirniu-d to tbe triconc in 13 instance-'-. It is jui'-dllie. too, that 

' _ . . taj)!--.;:, may aho n-ult from hormonal imbalance. Pro-tatic bv- 

dm- to a proliti-nition of m-w forrm-d un-tbnd eland' i'- a!'-o 


:x on- 


bormova! imbalance. Therefore the same hormonal imbalance 
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development of cystic trigonitis. It is interesting to note that 12 of our 13 pa¬ 
tients were males and all were above the age of 37. The one female was CiO years 
of age. If the above outlined hypothesis is correct, it would l)c expected that 
the epithelium of the glands in cystic trigonitis would be similar in histologic 
characteristics to that of the prostate. In the development of the cysts there is 






l'li, 0. Xepro need *.?.) Hounded mass at bladder t ripone and c\trndinp to dome. (A- ^ 

glandularis (ilands art* lined with columnar epithelium similar in characteristic.- to 
of prostate This change occurs in area of Wolffian duct oripin. tnpone. 

an invagination of the transitional epithelium and thetop layer of infolded .-trail 
tied transitional epithelium l>ceomes columnar with basilar placed nuclei aw 
finely granular eo-inophilic cytoplasm (fig. o). As the glands continue to P ro ' 
tlic stratified tr.msitional epithelium give- way to a single layer of co!uniu-j r 
epithelium which is capable of secreting mucus but docs not fonn goblet if 
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ECTOPIA AXD CATAPLASIA 

Krtopia may he defined as misplaced epithelial remnants of a previous stage 
of development. Because the dome of the bladder is a derivative of the hind gut. 
and is of entodcrmic origin, nests of rectal glands may occasionally be found 
flic. 7). 'Jlic epithelial structure is entirely different from the glands of the trigone 
and strikingly resembles the surface and glandular epithelium of the large in- 
tc.~tiue. Hie cytoplasm is clear, goblet cells are abundant and the small pyknotic 
nuclei are situated in the extreme basal portion of the cells It should be noted 
that in our two cases with ectopic rectal mucosa the lesions were found only in 
the dome of the bladder (cntodermic derivative). It is also known that frequently 



. '''' figure 0. Cystitis glandularis. Cargo. gohlct colls with clear evto- 

:,r "‘ Il'iHwil h:t»ilar placed nuclei are similar to cells of rectal glands. This ty[>e of 
r -ti't tn-iv found in dome of Madder which is derived from entoderm. 


in ex-trophy of tlu- bladder much of the mucosa resembles that of the rectum. 
Ilii- arre-ted development of the mucosa probably results from failure of dc- 
'«lojuiient of the fn net ional a cl ivilv of t lie niueo-a because tlu* bladder does not 
<frii‘ the roll- of a reservoir. When epithelium loses its normal function, it 


m ie\eit to a ivjv through which it has passed in its previous development. 

c- i- known as reversionary metamorpho'is or eataplasia. In a patient with 
> ■ tunin' of the bullions urethra, several sinuses and fistulas develop'd. Most 
'' l"'<ame <-pithe!iali/<sl with stratified squamous epithelium (metaplasia). 
« r at tie- sin- of the stricture. a gninulating sinn* develop'd which lreennie 
di.n-1 v.jth an epitlieliinn strongly n-embling n-i't:d mucosa ffi<r 
" !l " * urthi t stipport ot our l*elief that ey-titis glandularis niav assume 
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two clifTcrent histologic forms, according to the site of development, is presented 
in 2 cases where the lesions of the bladder were noted as cystic tumor masses 
located at the boundary of the trigone and the dome. Histologic study of these 
two masses revealed both types of glands, those resembling the urethral and 
proslatic glands and those resembling the rectal type of glands. Because, in 
both instances there was a rather sharp delimitation between the two kinds of 
glands, it must be assumed that the prosfatie type arose from that part of the 
tumor mass which encroached upon the trigone, whereas the rectal glandular 
tissue arose from the adjacent epithelium of the dome (figs. G and 7). 



Fits. S. Pious of membranous urethra. Note goblet cells in epithelium lining tracts dot.' 
to ejaculatory ducts. 


t’YTOGKXESIS OF XEOI'LASMS 

The usual lrcnign neoplasm of the bladder is a papilloma. In benign tumor-' 
the epithelium is similar to that of the structure from which it arises. Therefore 
most of the papillomas tire of stratified transitional epithelial type. Ifouc'cr. 
Itecause of possible ectopia or jrcrhnps reversionary metamorphosis, l>en!cn 
papillary adenomas of the intestinal epithelial type may arise from the dorm « 
the bladder. We have observed one such ease where a small mucosal Imrmrsitu 
ated I..T cm. above tbo loft ureteral orifice was removed and presented a hislolo.w 
picture similar to a polypoid adenoma of the rectum. 

The variation in the pattern of malignant tumors of the bladder can >'d'° _ 
explained from tin* previous presentation. Carcinomas mn~t frequentlv ;m "' | 
bladders which have Ix-en subjected to irritation. Irritation leads to nietap.' 

ommon carcinoma of 1 ‘ 


whir 


usually of tlu- squamous type. The mo<t 
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tlie bladder which resembled those of the prostate, it was found that these 
arose from the trigone (fig. 9); three of these were in males, aged 59, til and (5 



I'm. 11. Sarcomatoid carcinoma of urinary bladder trigone. Transition from epithelial 
carcinoma cells to small round cells of sarcoma is imperceptible. 



I'm 1- High power photomicrograph of an area of transition taken from licnn 11- 

vears, anil one from a female, aged tilt. The predominance of males and the l-> ,r 
ut:e incidence may reflect the possible role played by male hormone imbalaiin. 
It m known that in adeiioeareitioina of the prostate some lienefit is derive 1 tr ,,rn 
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r.-trofron tlipr.ipv or castration. With this in mind it is reasonable to suppose that 
medical or surgical castration might have a favorable effect in adenocarcinomas 
which develop from that portion of the bladder in which the epithelium is of 
woIffian duct origin. This finds support in the observation of Shivers and of 
I.ich and (Irant. 3 

Adenocarcinomas similar to those of rectal origin may also be anticipated in 
the bladder, 'these may arise from ectopic rests of rectal mucosa or may repre¬ 
sent a reversionary metamorphosis, that is, reversion to an earlier stage of 
embryonic development. Because the dome of the bladder is of entodermic 
origin, this would lie the logical site of such neoplasms. The three adenocarcino¬ 
mas of the dome of the bladder which we have observed all possessed the histo¬ 
logic characteristics of carcinomas of the digestive tract, that is, deep branching 
glands, tall columnar epithelium with elongated nuclei, tendency to stratifica¬ 
tion of the nuclei and the presence of goblet cells (fig. 10). 

In the early embryo the primitive mesoderm is composed of cells which do 
not adhere to one another and therefore are not of the lining type. However, 
from these cells lining tissue does develop, such as is found in derivatives from 
infillerian and wolffian ducts. Oncology recapitulates ontogeny in a reverse man¬ 
ner and, when anaplasia is extreme, mesodermal epithelial neoplasms may 
revert to a sarcomatous structure. Sarcomatoid carcinomas and sarcomas of 
epithelial origin may therefore arise in the trigone of the bladder. We have ob¬ 
served one instance of such a case. At autopsy on a 70 year old Negress, a large 
necrotic mass was found in the trigone of the bladder. The architecture of the 
neoplasm contained both carcinomatous and sarcomatous elements with a gradual 
tnue-ition of one to the other (figs. 11 and 12). The observation of this case lends 
further support to the hypothesis that the epithelium of the trigone of the 
bladder b of mesodermal origin. 


SUMMARY 


I be by put he.-is of dual embrvological (mesodermal and entodermal) origin 

"f the urinary bladder is emphasized and the embryology of the bladder is 
reviewed. 

ibe difference in the histologic picture of cystitis glandularis of the trigone 
arid <\-titi- glandularis of the dome of the bladder supports this hypothesis. 
Adenocarcinomas of the trigone of the bladder may resemble adenocarcinomas 
1 ' 11 ' I >r,, 'tnto. while the adenocarcinomas of the dome of the bladder may 
n ■■ table adenoeareinomas of the colon. 

t arcinoina -areoniatodcs may arise from the trigone of the bladder l>eeausc 
l,s "rigin from me>udenn. 
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OX TIIE OCCURRENCE OF LYMPHOID TISSUE 
IN TIIE URINARY ORGANS* 

HERMAN L. KRETSCHMERf 

Among the rare and interesting pathological conditions that occur in the uri¬ 
nary tract are the so-called proliferative lesions, characterized hy the presence 
of lymphoid tissue. 

It is generally believed that these lesions are of rather infrequent occurrence 
as evidenced by the few published articles on this subject. Cystitis folliculnris 
occurs more frequently than does pyelitis follicularis and it has received more 
consideration in the literature. Schlomovitz wrote that in the routine examination 
of several thousand urinary bladders at autopsy, cystitis follicularis was very 
rarely seen. Stirling and Ash state that “the incidence of proliferative lesions in 
the bladder is much higher than the literature would indicate. Cystitis glandu¬ 
laris and especially cystitis follicularis are common findings in the material sub¬ 
mitted to the Bladder Tumor Registry.” 

Hinman and Cordonnier reported 5 cases of cystitis follicularis, Pedroso re¬ 
corded 1 case, and Stirling and Ash report eel 4 cases. 

Pyelitis follicularis is of rare occurrence. Stirling in 1939 reported that only 11 
cases are on record. In the majority of cases, the condition is found at autopsy 
or when the kidney has been removed surgically for one reason or another. 

This paper is based on a series of 32 cases of proliferative lesions of the urinary 
tract that wore encountered on my service and the service of my colleagues at 
Presbyterian Hospital. Some of my cases are reported in detail because they pre¬ 
sented interesting problems. 

CASE REPORTS 

Case I. Mrs. M. IX, aged 5S, referred by the late Dr. D. E. Murphy, was ad¬ 
mitted to the Presbyterian Hospital, May 15, 393S. One year ago she had painful 
and frequent urination, both day and night, associated with severe urgency. She 
gave no history of hematuria. 

Physical examination was negative. The blood count was normal. I rinaly-b 
showed: albumin 0; sugar 0; pus + ; Red blood cells + + . A culture of the urine 
shower! B. eoli. Blood chemistry: nonprotein nitrogen 27.25 mg. per cent; urea 
nitrogen 9.2 mg. per cent; creatinine 1.4 mg. per cent. 

X-rays and retrograde pyelogmins were normal. 

C’ystoscopic examination May IS, I93S under ethylene anesthesia showed tlut 
tla' mucous membrane of the bladder was red, velvety, and swollen. In the dorm 
was sc-en an area about J inches in diameter, which had the appearance of Uari- 
composed of small isolated nodules. A similar area was seen on the base and an 
other on the posterior wall. Several pieces were removed with the cv.-to-mp. 
rongeur for diagnosis. 

Urine from the right and the left kidney was free of pus, negative on ( ' n ‘ m 

Head at annual meeting. Western Section. American Irological As-ociation, sun \ ah . 
Idaho, June go, llt.11. 

* Itnlvcrt Y. [lav Iyrture. 

IP.a--,! 



OCCURRENCE OF LYMPHOID TISSUE IX URINARY ORGANS 


253 


stain and sterile on culture Smears for tubercle bacilli and guinea pig tests were 

negative. . „ f 

At the time of the first cystoscopie examination a “tentative diagnosis ot 

carcinoma of tbe bladder was made. However, examination of the pieces of tissue 
removed with the cystoscopie rongeur showed “cystitis follieularis.” 

Tbe patient was discharged on A lay 21, 193S, with an indwelling catheter. 

The second admission was July 13, 193S- The indwelling catheter was removed 
at the end of 4 weeks. After the removal of the catheter, there was a prompt re¬ 
turn of symptoms. She was advised to have a suprapubic cystostomy and surgi¬ 
cal diathermy of the areas of cystitis follieularis. 

Suprapubic cystostomy on July IS, 193S. Three distinct areas of cystitis fol- 
licularis were seen: one in the dome of the bladder, one on the posterior wall, and 
two nodules on the floor of the bladder. One area was excised. The remaining 
nodules were treated with surgical diathermy. 

Histological examination of the excised nodule showed cystitis follieularis, 
which verified the diagnosis made on the biopsy specimen. 

’llic patient was discharged on August 30, 193S with a draining suprapubic 
Mints and marked urinary distress. She subsequently re-entered the hospital and 
w:w operated upon by Dr. V. C. Dadd for acute cholecystitis. At this time she 
still had a good deal of bladder distress. 

f’n.o 2. Mrs. II. It., aged 41, referred by the late Dr. Karl Snyder, was ad- 
mitud to the Presbyterian Hospital August S, 1920. She had 3 children, living 
and well. She complained of hematuria, frequency of urination with severe strain¬ 
ing. burning in the bladder, and itching in the vagina. She first noticed blood in 
her urine 3 years ago. The patient stated that about once a day she had blood 
in her urine and passed small clots. Frequency had been present for 3 years. The 
"cn-atioti of -training was noticed for only 3 months. This she described as a 
dr-irc t<, pa— more urine than the bladder contained.” The itching and burning 
in the vagina had l>eon present about 2 years. 

1 hy-ii-al examination was negative. Blood count: Red blood cells 4,300,000; 
"hit<- blood cells 11,100; hemoglobin S4 per cent. Blood pressure 102,64. Urinalv- 
^"''‘ ,, 'd albumin .(a. • M ,gar0; blood-f ; and an occasional leukocyte. A culture 
ot the untie showed hemolytic streptococci. Many smears for the tubercle bacilli 
we,r i), cativc. I lirec guinea pin- inoculated with bladder urine were negative for 
oxidctiie of ttiWreulosis. 

< \ toMop.r examination on August 10, 1920 showed a white necrotic mass 
* xi«. 1 1i 11 ” completely around neck of bladder with some involvement of the 
tentative diugno-i-” of carcinoma was made and operation advised, 
•apuha- cv-totumy was done August 12. 1920 under ethylene anesthesia. 
I tit.' internal urethral orifice, in the region of the left ureteral orifice, and 
,l; - I" riaht ureteral orifice, was seen an ulcerated area which bled easily. 

removed for ln-tologieal study. The ulcerated area was treated by 
' diathermy. Micro-, opic diagno-i-; Cy.-titis follieularis; granular cystitis, 
p .tsni v.a- dt-. bargi-d SopiemWr 10. 1920, fris.' of symptoms. 

A. B . ag.-l 19 , ua- admitted to Pre-hyterian llo-pital Fobntarv 
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23, 1939. Subsequent admissions were on December IS, 1939, March 31.1940and 
July 15, 1940. The previous history was negative. The symptoms liegan S years 
ago with blood in urine. The attacks of hematuria lasted from 1 to 2 days. On 
several occasions, he passed clots. Nocturia, intermittent stream, terminal 
dysuria, and perineal pain had been present for S years. Great urgency had Ixvn 
present for four years. 

Physical examination was negative. Urinalysis: albumin 1 + ; blood 4+; white 
blood cells 750 per c.mm. Urine culture sterile. Blood count: red blood cell? 
3,000,000; white blood cells 5,200; hemoglobin 74 percent; blood pressure 10fi So; 
Kahn test negative. 

Rectal examination showed a moderate enlargement of the prostate. Itesidual 
urine 100 ec. Plain x-rays and excretory' urograms were negative. The eystogram 
showed a diverticulum of bladder and filling defect on left side of bladder. Elec¬ 
trocardiogram showed left axis deviation. 

Cystoscopic examination showed the presence of a necrotic papillary tumor on 
left lateral wall of bladder and the opening of n diverticulum on the right lateral 
wall and some enlargement of the prostate. 

February 25, 1937, transurethral resection of the bladder tumor and fulgura- 
tion of the base; resection of the prostate. 

Pathological diagnosis: Epidermoid carcinoma of the urinary bladder; cy.~ 
titis follicularis; benign hyperplasia of prostate gland. 

Subsequent admissions were for fulguration of bladder tumors. 

The last cystoscopic examination was negative. The last report from his physi¬ 
cian stated that the patient was well and free of symptoms. 

Case Mr. X. P., aged 7S, was admitted to the Presbyterian Hospital ()rt alter 
21, 1949 and discharged November 14, 1949. The previous history was negathc- 
The present illness began 7 years ago with frequency of urination both day and 
night, difficulty in starting the stream, dribbling, burning, and decrease in thf 
size of the stream. 

A few moist crepitant rales were present at both bases. Blood pressure -20 
blood count was normal. Urinnlvsis showed albumin 0; sugar 0; blood 0; fc" P’ 1 
cells. Urine culture: Streptococcus hcmolyticus+ + + , Staphylococcus aureii 
1+. Non protein nitrogen 35 mg. per cent. f 

Rectal examination revealed a smooth, symmetrical enlargement (3 plnA 1,1 
the prostate. 

An x-ray of the chest showed some increase in lung markings at both ba.-c.- ne^ 
gestive of asthmatic changes, scoliosis of spine and calcification of the aorta. • 
electrocardiogram showed left auricular strain; auricular premature neats, 
x-ray and excretory urograms were negative. 

Transurethral resection was done under pcntothal sodium. Because of d ,f> " IC 
size of the prostate it was decided to do a two-stage resection. 1 be (ir.-t re-? 111 _ 
was performed Octol>er29, 1949; the second resection was done on Xowml'eM- 
191!*. Pathological diagnosis (I)r. George Ilass): Benign prostatic hypcrtrnp i. • 
cystitis follicularis; cystitis cystica. 

The patient was discharged fre-e of symptom.- on November 14. 1919- 
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Cn.cr , 7 . Mr. O. C. A., aged 5S, was first admitted to Presbyterian Hospital 
ScptemlxT IS. 1030. At 20 years be bad a ebanere. He was treated with pills, in¬ 
jections in tbe :trm and injections in the hip. Bed wetting bad been present for 
15 years; some slight daytime incontinence; some hesitation for 10 years, slow 
stream for 10 years. 

On physical examination knee jerks were absent. Romberg sign, patient fell to 
the left. No Rabinski. The pupils did not react to light. Tbe external genitalia 
were negative. Rectal examination showed slightly enlarged prostate. Massage 
of the prostate equaled pus 4+. Residual urine 1550 ce. Blood chemistry and 
blood count were normal. Wassermann and Kahn tests were negative. Blood 
pre.«>nre HO. The diagnosis of tabes dorsalis was verified by Dr. Avery. 

Transurethral resection of prostate September 27, 1939. Pathological diagnosis 
was chronic prostatitis and cystitis follioulnris. 

Carr C. Mr. F. .1. P., aged G7, was admitted to the Presbyterian Hospital Janu¬ 
ary 9, 1950; he was discharged January 13, 1950. 

'Die patient had three previous transurethral resections. His present complaint 
w:i< frequency of urination and nocturia; during the night he was obliged to void 
5 or <> times. 


Physical examination: Blood pressure 150, SO. Some edema of ankles. Rectal 
examination negative. X-ray and excretory urograms were negative. Blood count 
and blood chemistry were normal. 

1 ntu-urothml resection January 10, 1950 under pentothal nitrous oxide anes¬ 
thesia. Two .-mall adenomatous nodules were seen on the floor of the prostatic 
urethra. Some thickening of the intcrureteric ligament., which was resected, as 
acre the .-mall nodules in tlie prostatic urethra. 

Pathological diagnosis by Dr. (leorge Hass: Benign prostatic hypertrophy; 
un ihriti- ey.-tiea; urethritis follieularis. 

/ a " '■ h- B. 1 ., aged 05, was admitted November S, 1949; discharged 
N"w ml* r 13. 1919. The patient has been a '•known diabetic” for 17 years. In 
1 M< 1 performed a transurethral resection for Ixtuign prostatic hypertrophy and 
t'-l a Ix-nicn papilloma in his bladder. The patient entered the hospital on 
.cinlx r 9. 1919 Itecause »f the presence of ml blood cells which persisted in 
e- untie <>n repeated examinations, lie hud no urinary symptoms. Rectal c.xami- 
n ‘bon wa- negative. Blood count showed ml blood cells 3.320,000; white blood 
n.ptvt. t fine: sugar 1-r: albumin 0 ; easts 0 . Xonprotcin nitrogen 23 mg. 

^ "hum -h<pwed B. eoli. Kahn test negative. An electrocardiogram 
‘■-■el P"'-ih!e <pfd posterior infant. 

( eviimuation on XovemWr 10. 1919 revealed a small papilloma on 

'' "•'''' 'll'- bladder. Tilt- was treated by fulguration. A few nodules of 

1 " ’•ill.- ti-.;i<- Were rc-ected. 

' ’ ' " Nn .d dtagiiosis by Dr. (Icorgc M. lias'-. Benign prostata- hyjH'rtrophv: 

... '' 'Menu- -ystttis. ey.-tith fitllietilaris; chronic inflammation ami fibrosis 
1 - 1 t; :!i-iuoiial met aplasia <pf pn>'latie duets, acute and elmntie influm- 

p'.'Uatte duet-. 

Mr A \\ . agi-d ,1. wa- admitted to l’n -byicrian Ilo-pital ott April 
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Nov 


2 50 


HERMAN" L. KRETSCHMER 


12, 19.50 and discharged May 10, 1950. The patient had had two tnuiMiretlmil 
resections, the last one performed five years ago, since which time lie hail lieca 
very comfortable. He complained of the presence of gross blood in the urine with 
the passage of clots. There was some urgency and frequency of urination, and nn 
admission he was obliged to void four to five times a night. 

Physical examination was negative. Blood pressure 240/120. Blood count wa* 
normal. Urinalysis: gross blood; nlbumin+; sugar 0. Bed blood cells micro¬ 
scopically 4 + , and chemical for blood 4 +. Nonprotein nitrogen 35 mg. ]>er cent. 
Kahn test negative. 

X-rays and excretory urograms were negative. Cystoseopic examination April 
19, 1950 showed no sign of tumor to explain the gross bleeding. Berta! examina¬ 
tion showed 1 plus enlargement of prostate. 

Suprapubic prostatectomy on April 19, 1950 under pcntothnl sodium ane.-the- 
sin: A relatively large right lateral lobe and a somewhat smaller left lobe were 
removed. There was no bleeding. The examination of the removed specimen 
showed patches of chronic infiltration characterized by the presence of large 
numbers of lymphocytes, plasma cells a few eosinophils, and rare polymor- 
phonuelears. In some areas there was pseudo-follicular formation; they contained 
no recognizable germinal centers. A small amount of the mucosa of either the 
bladder or ureter was present and this epithelium revealed a stratified squammi- 
epithelium. 

Pathological diagnosis by Dr. George AI. ITass: Prostatitis “pscudo-follim- 
laris”; squamous metaplasia of the bladder mucosa. 

Cane 9. Mr. B. J. S., aged 5S, entered the Presbyterian Hospital on March a, 
1950. In I92fi he had an exploratory laparotomy followed by peritonitis, ah-cc.-.- 
formation and a subsequent brain abscess. 

In 1932 a diagnosis of ulcer of the duodenum was made. 

In 1940 suppurative orchitis developed and the testicle was removed. 

The patient had had a knowledge of stones in his right kidney for 12 year.-. In 
had sufTered with acute attacks of severe pain in the right kidney region. as.-< M >" 
ated with chills and fever. The attacks were increasing both in severity ate 
frequency. He recently developed polyuria, polydipsia and a greatly increase* 
appetite. 

On physical examination tlie head and neck were negative. 3 he liver was pt 1 
liable below the costal arch. Examination of his stool was positive for blood. 

Blood pressure 110 70. Hemoglobin 14 grams. Blood examination: red bl° ,> 
cells 1,000,000 per c.nim.; white blood cells 5,000 per c.mm. 

Urinalysis: albumin 2+ ; sugar4- -K (leeasional granular cast. 1 rino contain* 
I.5S0 pus cells per c.mm. Culture showed Bacillus pyocyanciis. Staphylocw<a 
albus and Streptococcus anhemolyliens. Nonprotein nitrogen 49 mg. P*’ r 

X-rays showed an area of increased density over the left kidney pchi~. ^ 
left excretory urogram showed dilatation and clubbing of the calyee-. H"' rl - 1 
excretory urogram was normal. 

The patient was placed on dialietic management before the operation '’.a- I*" • 
formed. Nephrectomy was done on March 10, 19.>0. 
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Pathological diagnosis bv Dr. George M. Hass: 1) An infected type of hydro¬ 
nephrosis with subacute pyelitis and subacute perinephritis; 2) presence of ex¬ 
tensive acute and chronic pyelonephritis; 3) severe arteriosclerosis with the pres¬ 
ence of a few nephrosclerotic infarcts associated with it; 4) presence of tiny 
adenoma of tubular origin. The epithelium of the kidney pelvis had undergone 
squamous' metaplasia. Many lymph follicles were seen in the mucous membrane 
of the kidney pelvis. These contained well defined germinal centers. Pyelitis 
follicularis. 

The stone removed showed calcium oxalate and calcium phosphate. 
r««- JO. Mr. (). ]?., aged So, was admitted to the Presbyterian Hospital on 
.Inly 5. IftoO. Two years ago the patient had a transurethral resection for benign 
pm-tatic hypert ropin', from which lie made an uneventful convalescence. On ad- 
mt—ion his only complaints were the presence of blood in the urine and burning 
in die urethra. These symptoms began two weeks ago. The bleeding occurred at 
the beginning of urination. lie had passed a few small clots. 

I’liy.-ical examination was essentially negative. Blood pressure 150/SO. Hemo¬ 
globin 12.5 grams. Blood examination: red blood cells 4,000,000 per c.mm.; 
while blood cells 0,000 per c.mm. Blood chemistry: nonprotein nitrogen 36 mg. 
Jht cent. 

1 rinulvsis: specific gravity 1.010. Albumin 1 + . Microscopic examination 
dinwed three or four red blood colls per high power field. Culture of urine showed 
Hurilln- pyocyaneus. X-rays and excretory urograms were normal. 

( y.-to-copio examination showed the presence of several large adenomatous 
nodule.- of pru-tatic tissue around the internal urethral orifice and in the prostatic 
urethra. These nodules were covered with large blood vessels and bled easily. 

imm-urcthra] resection of prostate was done July 7, 1050. Fifteen grams of 
ti--iif were removed. Bleeding was well controlled. Pathological diagnosis (Dr. 
te-orge M. Hass): Benign prostatic hypertrophy with acute and chronic inflam¬ 
mation and necrosis; severe squamous metaplasia of urethral epithelium; urc- 
ihtiti- folliculari-'. 

Hie patient was discharge! on July 11, 1050. 


lnioi.oc.Y 

I he cause of these proliferative lesions is still unknown. Xo doubt the same 
arc responsible f or their presence immediately gives rise to the question 
de ther nr not lymphoid tissue is a normal constituent of the urinary tract. 
11 " ti- an- a good many differences of opinion on this subject and for purposes 
1 !| “ion they may l>e presented under the following four headings: 

! ( authors lielieve that lymphoid tissue is a normal constituent of the 
(Stohr, Holim and DavidofT. Bailey, S. Alexander, Weichselhaum, 

‘ ' U A- hoft. ; m ,l T (’ajigas.) 

- A-c'dii-r group maintains that lymphoid tissue is not a normal constituent 
• nr-,nary bladder, il’irr.-ul. Stoerek. and J. Boileatt Grant.! 

4 ihitd group i- of the opinion that the mucous membrane of tlic bladder 
! normally contain lymphoid tbs,,,., :m ,l that when lymphoid tissue is 
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In the rases of pyelitis follicularis, the primary disease overshadows the 
picture. The symptoms are due to calculi, pyelonephritis, tuberculosis or severe 
hydronephrosis. 

CYSTOSCOPIC APPEARANCE 

In ca.-cs of cystitis follicularis the condition has been mistaken for carcinoma 
a- occurred in two of my cases. Stirling and Ash state that in cystitis follicularis, 
the mucosa of the bladder is covered with nodules of varying size, rather closely 
packed together, and of a grayish-red color. They resemble Peyer s patches in the 
intestine. Those masses are firm on pressure. 

Their findings are in accord with mine. 

The biopsy specimen of any suspicious mass or nodule in the bladder should 
U* submitted for analysis. 

TREATMENT 

Tliere b no specific treatment for this condition. Foci of infection when present 
should Ik- eradicated on general principles. Stone, tumor, or benign prostatic ob¬ 
struction when present should receive appropriate treatment. The treatment 
mint Ik- directed to the primary underhung pathological condition as mentioned 
previously. 

IVhet, no underlying pathological change is present, as was the case in two of 
my female patients, suprapubic cyst ostomy and fulguration should be carried out. 

1 ‘ycliti* follicularis is generally found after a kidney has been removed for 
stmm. severe infection, tuberculosis or hydronephrosis. 


SUMMARY 

1 liirty-two cases of proliferative lesions of the urinary tract are reported, viz. 
l.i irtsc. of cystitis follicularis: 5 cases of pyelitis follicularis: 6 cases of prostatitis 
icll'Mihtri-; -1 cases of urethritis follicularis; 1 case of nephritis follicularis: and 1 
of perinephritis follicularis. 

1 vanity-three ca-os occurred in males and nine in females. 

1 if age group- were as follows: 20-29. 2 cases; 30-39. 2 cases: -iO-49, 2 cases: 
:j| •‘‘h 19 c;me. ; (VO-UP, T cases; 70-79. S cases: S0-S9. 1 ease. 

<l: 9"' cti'c of cy.-titis follicularis the prco]>cmtive diagnosis was benign 
•bpatrophy of pro-tato in 7 cases; a<lonocarcinotna of prostate in 2 cases; carci- 
| ohidd'T in 3 cax->: papilloma of bladder in 1 ease; contracted neck of 

' ■ '• c r in one cum*; contraction of the internal urethral orifice in one case. 

1 '■ .i c:i.c» of pyelitis follietilaris the preoperativo diagnosis was renal calculi 
• . r.-nal tulwTculo.is in ] ease; and infected hydronephrosis in 2 cases. 

" '* 'of prostatiti- follicularis. the prvojmrative diagnosis was l'onign 
1 ' >*: ■ hyp a trophy in .*> cases and cancer of pro-tato in one m-e. In the case 
‘ irjtr- lollieidaris the pteopTutive diagnosis was renal calcnlt and chronic 
'•'■‘tin.. Iu the urethritis follicularis group, three had been diagttoxsl 
■ P’o-tatic hypotrophy. and I r:ec of hemorrhagic evstitis. 

: ’’ '"‘‘'''"lari, may b- and ha- b-cu mistaken for carcinoma of the bladder. 
•' ‘ed 1"' made ••; any s’l'picious ina-- in tin* bladder. 
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HISTOLOGICAL STUDY OF VESICAL UROTHELIUM IXTERYEXIXG 
BKTWEEX GROSS NEOPLASMS IX TOTAL C'\>TECTOMA 

M. M. MELICOW 

/v ,.. „ r 5..;,v r / Clinic. Presbyterian Hof pit'll. College of Physicians and Surgeons, 

Columbia Cnn.crsily. A'fir 5 or):. A. 1 ■ 

•flip incidence of bladder tumor "recurrence*' is high. More than one-third of 
patients with 1.ladder tumors returned to the Squier Urological Clinic for addi- 
tjnaal biiipde.' (table \). The figure is low because some patients had further 
treatments without repeat biopsies. Operative procedures have become more 
radi'-al hut a concomitant improvement in end-results has not occurred. Why? 
Why i- there ,-o ercat an incidence of bladder tumor “recurrence?' 

Tic-re are time possible explanations: 

1.' Tlic •■recurrences" are ngroirlhs due to inadequate surgery or fulguration, 
atid or 

2 1 The “recurrences" result from ''feedings" or ‘‘implants” prior to. during or 
after o;H-r;ttive procedure, and or 

The “recurrences" tire mw tumors due to the continued action of an un¬ 
known ca-cinnp'itic (upnt. 

A tmmls-r of efiniral and experimental observations favor each of the foregoing 
explanation,-: 

‘•nV.Gt’.OWTH" 

It i- tiiiviniis that any incompletely removed tumor will continue to grow. Ir 
ha- l--<-.'i ,-hmni that Ivonian tar papillomas of a rabbit's ear grow rapidly and 
1 s 1 ' 1 cue inva-ive f malignant! following partial destruction. 1 Inadequate fulgura- 
tca of a papillary vesical tumor has often resulted in activation and expansion 
of the remnant-. 


“sr.r.ntxo" on "implant*’ 


a 1 lie- fr»-jxjr-m a--notation ot bladder tumors with those of the pelvis and 
u.i rr may 1*' due to ".-ceding-” from above. When the involved side of the 
’d’l" r •ifmarv tract i- removal then bladder “recurrences" arc apt to ceased 
” * i'” ° ''vt-:<>:ial development of tumor nodules in a suprapubic scar follow- 
u c <■;,, ;n y j 0r nimor p j-tronaly suggestive of “implant" or “seeding’’ of 
r 1 ' P '“tii 11 IP. 

■' fl '' a< '‘M“ ra-nee cive- a vivid demonstration of the potency of cell- 
! " ^ •’’►-tear i'd man underwent ncphro-urctcrcetomy for ureteral tumor, 
f * :i similar urothelial growth of his urinary bladder was 

• ly • h< - ijirapubic route. At th< - end of the operation a bilateral vaso- 
", ‘ / “*v-ith'nit change of in-tntments or glove. Within 7 months a 
j •' “I'd at thi‘ very ,-ite of the right v:t.-<duration. It was sa-jx-cted of 

~ mm itory tna--, but the binp-y revealed a urothelial carcinoma of a 
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cell-pattern identical with that in the bladder and ureter (fig. 1). That cells of a 
carcinoma can easily he implanted was illustrated by the report of such an occur¬ 
rence in the donor area of a skin graft. 3 ' 9 

It is noteworthy that bladder tumors are enclosed within a hollow vb’ii- 
which contracts and can compress-its relatively normal mucosa against the 
neoplastic mass. It lias been shown that tumor cells of the squamous cell variety 
are more easily separable than normal cells. 3 ' 1 ' The shedding of cells from a uro- 

Tadle l 

Total number of cases: 1,0S3 

No. of cases with 1 biopsy: 739 

No. of cases with more than 1 biopsy: 3-14 


No. Biopsies. 

1 2 3 | 4 1 5 • G | 7 } S 0 10 11 . 13 

No. Cases. 

... . 739 ' ISO 1 SO i 35 1 17 } 12 | 7 j 1 2 ' 1 2 1 


I 



I’lo. I. Path. No. 1017!*. Implant along was deferens. Patient had evstostomy'T 1 ' , l( 
lion of bladder tumor. Vasoligation and resection were performed at end of n l" r, ‘ 
Several months later nodule developed on one side, in region of scar. 


thelial neoplasm is probably a frequent occurrence. Cell desquamation i. *' 
basis for tumor cell search in urine, ft is conceivable, therefore, that sccdine t- 1 " 
occur before, during or after operation. Innumerable cells are probably -his 1 
fortunately only rarely do any 'take hold', perhaps on or in an injured or den' 1 ' 


or hemorrhagic site. 


Braudes. \Y. \\\. White, \V (' and Sutton..I 11 - Stirg . (Burr. A *'•>-! , 82 .- 1 -.' 
* Cnmninn. I) It C.-inrer Itc-rnrrb, 4: t>25. 1911 
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“NEW TrMOU(s)" 

:ii The :i<-oci:ition of pelvic and or ureteral neoplasms with those of the 
bladder may also he used as an example of the manifestation of some unknown 
carcinogenic agent. 

h) The spontaneous retrogression or disappearance of bladder neoplasms 
following bilateral ureteral transplants suggests that the diversion of urine con¬ 
taining a carcinogenic agent may have had that beneficial effect/ 

e) The presence of a carcinogenic factor in the butyl alcohol extract of human 
urine j« (if interest/ The demonstration of tumorigenic decomposition products 
from the urine of patients with nonoccupational cancer of the bladder is signifi¬ 
cant/ 

(I I Some of the aniline dyes exert specific carcinogenic effects on vulnerable 
rites in the urothclium of vulnerable individuals. Examples: 

it Bcta-naphthylaminc can induce bladder tumor formation/ -11 
ii l Beta-anthmquinoline can induce kidney tumors/ : 

iii) Bladder tumors have been induced in inbred strains of mice by means of 
‘J-ncetylaminofluorene, 13 and by means of the Horning technique 14 methyl- 
eholauthrene, acting on the mucosa of mice bladders, induced transplant¬ 
able bladder carcinoma/ 1, u 

ci In f-riiwto'omiasis of the urinary bladder the excretory products of the 
para rite*' may contain a carcinogenic agent. 

ft Ihe biologic course of nonoccupational vesical neoplasms in the human 
Migge-t* the presence in the urine of some unknown carcinogenic agent or agents 
with varying specificity ami intensity of action. The site of predilection in the 
human; i.c. near ureteral orifices, trigone, bladder neck, cte. ir as compared with 
the ti-ual site in the four-footed animals (anterior wall) is also suggestive that the 
agentf-' b carried in the urine. 


Vudi tl,e foregoing in mind we made a study of th e grossl y normal-looking 
of patients with Madder tumors wdio had'undergone total 
i y-io tonn . (>nr object was to determine whether tiic mucosae contained micro- 
v ..])!.• evidence of activity. 

I'm '••dure; Ten total cystectomy tmiiar-h,arniri bladders and five control 
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Wherever possible tiie latter were obtained on concentric circles extending 1.0, 
2.0, .3.0 cm. etc. from the edges of the tumors:— 


Taiiu: 3. Epithelial honors of urinary bladder (M. 
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Fio. 0. Path. No. 10001. Case G. Focus of urolithclinl hyperplasia 
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Fir,. 10. Path. No. 10001. Case G. Urothelial frond with vascular oncorp'nv 

•21 Fori of hyperplasia, will, vanjiw, <l<yrrrs of ™ a P l ™ n , ti . m . 
a) Thickened urothelial layer with occasional h\p 
pant nuclei (lips. M. 1 ~ -1.25) 

hi Similar chanpo in “tonpue” projections ,,, of), 

,.) Intraurofblial carcinoma, "carcinoma m situ !»>&'• ' ■ 

31 Fori of urothlinl m.tnplnsia. usually in bladder «h" »' • 

previous operations or fulpurat ions, or was infected or 
«.f a ,-quanious cell tumor. 
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ii. I’.-ith. No. UWil. C:if<* 0. Numerous fronds, cystitis cystica 
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Fig. 19. Path. Xo. S207. Case 9. Intra-urothelia! carcinoma 
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2' Seven* inll:ttnm:iti<m, particularly in multiple operations, 
a i Suppuration 

1>| (.’v.-titi* follii'iilaris (lit:. SI 

Inter.-tiiial cy.-tili- 
il' Anxi' (.f neene-i- 

<■' Tlirutuhii'i' of liloixl ve>sel>, some with calcified plutrs. 

11 In t i bladder- (control) 

< !c.in uroilieliiiiu 
:■ Han- fi>- i of hvjw-rpla.-in 
!• t ’••!! t pre-cut 

' Xu It*,'., ii":,1 chntu;o- 

,1 ' ‘y-:;1 1 - , v.iim ami olatidillart- mrc except in ilillauied bladder's 

1’’ ' 1 ’■!:■ ■ m timlimu, o-a :n:< 1 inu.-cuiari- 

,i \ -'it'iit:, ant !< -lolt- 

1 "iti-f,. 1 !:. •eari^ in iiiflatiK'il I'lailiic!-- 



I'a fir.i: 2. Stud;/ nf firossh/ twrmal-lookituj mucosa of urinari/ bladders 
A. Tiimor-bcarinK bladders 
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CONCLUSIONS 

Thi s is a preliminary' report. The series is too small and may be a unique one 
because it consists mainly of eases that bad considerable pre-total cystectomy 
manipulations and operations. 

Wo found in the grossly normal-looking mucosa of tumor-bearing bladders 
varying numbers of microscopic foci of cellular activity, some which were defi¬ 
nitely malignant and others, which in course of time, would probably have blos¬ 
somed into grossly obvious growths. The tumor-free bladders showed only oc¬ 
casional foci of cellular hyperplasia. 

The findings suggest that in any operation upon the bladder for the removal 
of a grossly obvious growth, there may already be present in that bladder, 
unseen irilh the naked rye, areas of hyperplasia and/or beginning anaplasia which 
in time could result in gross new tumor formation or formations. Many “re¬ 
currences” therefore are really the coming of age, symptomatically, of a neo¬ 
plastic process which may have been initiated before or after operation. 

The study suggests that careful inspection of the entire mucosa—where 
possible with magnifying lens or glass—be made during open operation for blad¬ 
der tumor. Routine removal of an adjacent ctifT of tissue may not sufTiee. Barely 
visible foci of cellular activity may be present beyond the cuff. It might l>e pos¬ 
sible to ablate these with some destructive agent. 

j We found that those bladders which contained papillary tumors, single or 
multiple, showed a greater incidence of microscopic foci of urothelial activity 
than did the solid solitary tumors. This conforms with the clinical observation 
that many of the papillary tumors may first spread in an horizontal plane while 
the indurated and ulcerative types penetrate earlier in a vertical plane into the 
muscularis.’’ It has also been observed that papillary tumors arc often multiple 
when initially seen. 15 

The factor of "recurrence” due to regrowth because of incomplete reriio\.i 
could not be evaluator). It was probably not a prominent one. 

The factor of seeding or implanting may be an important one. During opra^ 
tivo manipulations of a tumor-containing bladder innumerable cells may bn-i' 
off. If cancer cells can grow on artificial media then they ought to grow in ti--u ( 
of their host particularly in areas of injury. Measures to avoid seeding at t 1(1 
completion of the removal of a bladder tumor should be instituted. Agents t u 
destroy surface or free cells, may help (Ppodophyllin, Ppheiiol, Psurface x-na n* 
tionb Instruments and gloves should be changed in open operation folio" w- 
closure of the bladder. 

The factor of the continued action of a carcinogenic agent is probably tin ni" 
important one. Operative procedures attempt to remove the effect, not th 1 r ‘"' 

The study was not concerned with the merits of total cystectomy. 

The author thanks l)r. (I. Cahill, director of the Squicr l rological ( b ,| i | . * ‘ 
II. Smith. Profe.—-or of Pathology. Colletre of P A: S. Columbia I lib cr.-ity • 

Dr Kdith Sproul. of the Delafield Institute for their kind co-operation in 1 
Use of material. 

l * Jmrtt. II J. am! Strom:. f». II.: .1 t*ro| , 55: 3>V>, KM*» 

11 Krt’fM’Imi.T, II I. :iinl Stika, K. A J A M. A , 141: KM. KM 
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DISCUSSION 


I)!-.. Kuwis r. Ihiisrn (Chicago, III.): Dr. Melicow's problem of determining 
1 1,,. iKituri* of die regrowth of tissues following a resection of a carcinoma of the 
minnrv bladder confronts surgeons in other specialized fields of practice. Ihese 
recurrence.- in the bladder resemble conditions observed in carcinomas of the 
larynx. The surface epithelium for some distance about some of these tumors is 
atypical and unless removed could initiate a recurrence. Surface epithelium 
undergoes certain morphological changes which are recognized as ‘‘atypical” 
although there i-' no actual invasion of the stroma. To recognize such microscopic 
change- hv gross examination is impossible. It seems to me that surgeons 
-hould enti-idcr that cancerous changes occur in tissues beyond the actual gross 
limit- of the tumor and that they must excise widely in the hope that all of the 
cattccroti- ti—ue.~ are removed. 

There are many examples of implantation by tumors from the upper levels of 
the urinary tract, such as the papillary tumors of the renal pelvis with multiple 
implantation- into the ureter. When the primary tumor is removed you try to 
d< -troy or remove the others. As regards implantation at the time of the opera¬ 
tion. analogous examples of such implantations of the pelvic peritoneum are with 
carcinoma of the stomach. During an operation, some tumor tissues may be 
trail-planted into living tissues, find the growth conditions suitable and produce 
an implant. 


Another po--il>!c element to consider is tlie stimulus of a carcinogen. Some 
ag'-nt i- excreted in the urinary tract which stimulates tissue growth even after 

removal of a carcinoma. This is something about which in humans, we know 
little. 

1 *i.. Mi t teow: 1 only want to add this: The study does not attempt to answer 
t " 'I 11 ' ‘’’on of carcinogenesis. It emphasizes that there may he areas in tumor 
a.lining bladder.- which are undergoing a change hut which change cannot he 
1 tiii time of operation. In time these areas can become grossly and ob- 
\t"ii-b m-npla-tio. We should l.Mik upon and handle neoplastic cells as we do 
* i ’ ,l-1 ' d<-i|ii:imatcd cells are alive and may ‘‘seeil" when dropped 

' ' u -l chance for them to drop off, particularly during opera- 

. J( ' 1 " t' 1 "'' malignant cells have le-s adhesiveness to one another- about 

^ ' j 1 / type- than normal cells. Once secdis). tumor cells should 

\! ' U ' • 'non- ideal medium is there for a cancer cell than 

•- '' • it-ov.n lio.'r 
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RADIUM THERAPY OF BLADDER CANCER, RETROSPECT 

AND PROSPECT 


B. S. BARRIXGER 


Radiation therapy of bladder cancer, as generally used today, began in the 
year 1915, in the old Memorial Hospital. The first cure, Mrs. C. A. G., aged 09, 
came to the hospital on December 1, 1915. She had a large, somewhat uerrotic 
growth covering the left ureteral orifice. Dr. Ewing pronounced it alveolar can¬ 
cer, much inflamed, with dilated blood vessels. On January II, 101(5, 100 
millicuries of screened radium were placed in her bladder as nearly ns possible 
over the tumor area and left in place eight hours. On February 4, 1910, a cysto- 
scopic examination with Dr. Keyes showed no tumor, and the previously ols 
scured ureter was in plain sight, surrounded by normal mucous membrane. She 
was cystoscoped last on January 24, 191S. Her bladder was normal. In Oetoltor 
192G, she died suddenly of a heart attack. There had never been any return of 
her bladder tumor. 

This one case encouraged us to believe that radium had unusual and unex¬ 
plored possibilities in the control of bladder cancers. For the next 25 or mow 
years we devoted ourselves at the Memorial Hospital to this task. The task 
naturally started with the problem of accurate application of radium to bladder 
tumors and to the determination of what kind of bladder tumors were perma¬ 
nently cured by radium. 

Surface application of screened radium was used until early in 1920. Duane, 
the physicist at the Memorial, developed the glass seeds of radium and 1 had 
made by our mechanic the first cystoscopic needle for implanting these gh>" 
seeds into a tumor. 

Shortly thereafter, Fialla developed the gold seeds of radon which screens 
out the irritating beta rays, the chief disadvantage of glass seeds. Since then 
there has been no change in the radon seeds. These gold seeds were implants 


with the same cystoscopic nceelle. 

We then sought to widen the field of the implantation of radon seeds by op 11 
ing the bladder, cauterizing off any projecting portions of tumor and imphmtnu 
the seeds directly into the tumor base. We reserved the cystoscopic implantntm.i 
for smaller tumors of the bladder base and lower lateral walls. Ye plate* 111 
restrictions on the size or extent or induration of the tumors which we trie 
control by the suprapubic implantation of radon. .... 

After trial and error we finally determined on seeds of a strength of - nu | 
curies as most suitable for our work. In the suprapubic approach the.-c 
were implanted, one to each square centimeter of tumor base, the seeds extf w 1 
to the (algo of the base. The entire implantation was done at one time. 

The cystoscopic implantation was quite different; a fractional one. n -' 
or 12 seeds were used at one time. The patient was re-cyst osenped 1,1 -l ^ 
and if the tumor destruction wa.- incomplete more seeds were implanted. • m 

at annual nuM-tinc, American .V—-nriatinn of (icnito-l'rinary Mirp'oti*. ‘ •’ 
i*a . m.-iv m. ll. 
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tumor.-, papillary or infiltratine could he completely implanted at one sitting. 
If tlx- tumor was larger and we believed it could he destroyed cystoscopically, 
•i- many a- four or five implantations were done, about a month apart. If the 
'minor W-aino entirely sloughy with no viable red areas, we considered the tumor 
d‘ -t roved and simply watched it cystoscopically. 

Hv thi- method most failures were due to not using enough seeds or by at- 
t.mpting to control too large a tumor. Considerable experience was necessary 
to determine which tumors could lie cured cystoscopically. experience and a 
jtikk! deal of intelligent persistence. From a quarter to a third of all tumors that 
eattic to u- we tried to control in this way. From one of our reports we employed 
the suprapubic method in 120 cases and the cystoscopic in 4-4. 


FIVE YEAR CONTltOES 

lu the last report in the Journal of the American .V edieal Association ("T wenty- 
itve year- of Undon Treatment of Cancers of 1 lie Bladder’’) wc recorded ‘‘of 94 
ra-e- nf papillary cancer, including 7 eases of atypical papilloma 49 or 52 per 
u ni were 5 year cures. Of 127 eases of infiltrating cancer there were 30 or 23.G 
l» r cent 5 year cures." If the two types were combined there were 35.7 per cent 
5 year cures. X’o pure papillomas wore included in this scries. 

Tin te i' no (pie'lion that many of the 127 eases of infiltrating carcinoma cvere 
totally Ix-yond control by radium. Someone, however, had to do experimental 
v.orf na these tumors and we did it. Our statistics suffered. We learned however, 
that the -olid infiltrating fixed tumor occupying a third or a half of the bladder 
v- ry tatrly could 1«> cured by radium. 

1 hc-r are the tumors that the present day "total cystectomists” arc aiming 
a ( and with them re-t- the burden of proof of the value of total cystectomy. 


Fi‘Triu: ri:osj'i;<T or radium tre\tment 

At the time when the new Memorial Hospital emerged from the old. both at 
tie' Mi nmrial and in the country at large, enthusiasm for the radon treatment 
ei h, aid' r earn er- began to wane. This was due in noneancer hospitals to the 
obtainin': radon .-'aal-- in proper amounts. In tlie.-e hospitals urologists 

• l .a.s had <>p*.j-aiive in-iniments at hand, but no radium. Uadon treatment 
‘ *’ ‘' '" 'dy t!»:n the very .-tart a incthixl to be u-ed in sj)eeial cancer hospitals 
1" •••d"a o*-d- wen- :( i band in any strength and amount. Another reason 

1 " *‘ ,!|, 1 ;iV 'ay from radium wa- the j>erfection of Ihe operation of total 

, ’ '" 'A 1 l."ie wa- a clamour in doing thi- oj>enition which the humdrum im- 

* . , ’ ' ‘ I , d" : i did not offer. 1 tliiuk it only fair in comparing tlie-e two 

' ' ■■•'!)•,< at, radium and total ey-teetomy, to emphasize the relative 
■••di'im implantation either eV'to-eopically or suprapubirally as 
O' and extensive ojviation of ey-teeioiny witli ii- po—ihle 
i o-itae -tri'tiin- and hydromphro-i-. 

:u >“ : ‘t luologi-!- who liave I n n developing and advocating 

.1 <>-!•■ r-mv have -ever* lv eritieiml ladium re-ult-. With 
'■ \ . lire oSe •■{ tli — e from p- r-olial e\p.-rien<e .-ought 


p, .| 
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to loam the possibilities of radium. No one, however, in comparing die two 
methods, can afford to pass over lightly the record of five year controls of bladder 
cancer quoted in this paper. 

In the future, I believe that urologists should swing back to perfecting them¬ 
selves in the cystoscopic method of applying radium, in fractional doses ns out¬ 
lined above. They can do tliis wherever they prefer to work simply ordering 10 
to 12 seeds of 2 millicuries each for each cystoscopic implantation. They do net 
have to have unlimited supplies of seeds at hand to draw upon, as is necessary 
when the suprapubic implantation is indicated for a tumor of perhaps inde¬ 
terminate size. 

If they believe the cystoscopic control is impossible and decide on a purely 
surgical approach to the problem, let them consider the almost neglected method 
of Beer and Verne Hunt, of wide removal of the tumor where possible and reserve 
total cystectomy for cases with many small cancers scattered widely over the 
bladder or in large infiltrating cancers. Both of these in our hands have proved 
beyond control by radium. 

New Canaan, Conn. 
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CONGENITAL MULTILOCULAR BLADDER: A CASE REPORT 
IT.nun L. SESGF.K and VINCENT J. SANT.ARE 
1), !^ri,-.rnt of Urology, The Unn Itland College Hospital, Brooklyn, A’- V- 

{kintal bladder divisions occur so frequently in clinical urology that 
many men have considered such anomalies of only academic interest. The 
multiplicity of classifications and the variations in terminology of congenital 
bladder divirion-- have resulted from this limited attention. Through the 
jin-eiitation of a case report of a congenital multiloeular bladder, it is the 
purpn-e .if thi< paper to define the terminology and proffer a simplified classifi¬ 
cation. 

bladder division has been selected ns the general term because its extension 
include.- reduplication of the bladder, septal divisions, contraction rings and 
cy-ti<- Iorulntion* of the bladder. Diverticula, which are by definition out- 
P'l'd.ctinc- rather tlian partitions, arc excluded. The proposed classification is 
outlin'd .a- follows: 

Congenital Bladder Divisions 


It Sagittal or Longitudinal Divisions 

Ai Complete reduplication of the bladder (fig. 1, .1) 

lit Incomplete reduplication of the bladder (fig. 1, B) (vesieo-hipartite) 

C; Complete sagittal septum (fig. 1. C) (vesico-duplox) 

I>i Incomplete sagittal septum 
Ptontal or Transverse Divisions (fig. 2) 

A i (Vitnplefi* frontal septum 
H> Incomplete frontal septum 
C' llour-gln-- Madder 
•’’> Multiloeular Bladders' (tig. 3) 

1>:‘.i-rli' tiia can !»• differentiated from bladder divisions by the usual criteria. 
A d;\ert'e tibim tonally does not have a muscular coat, or the muscle has been 
tb'tu..ri out; although the septum in a division may not have a muscular coat, 
I’’ lt 1 “f the vail of the divi-ion is continuous and identical with that of the 
r - diverticulum invariably ha-' an opening into the bladder which is 
• h •.•nail. In divi-ion- the communications may be of anv size or entirely 
a: A di\i rri< ulimi rarely lia- a ureter ojs-ning into it whereas in divisions, 
"1" n-u dlv ha- at fea-t otic ureter except in the hour-gla-- type. Finally, 
'■ '' 'd . :.*i-trifi • fn-<pient|y seeniidaty to oh-tnietion; and other changes are 
^ ^ C’.d.r .'ulati*i:i. erlhili--and iiyiM-rtropliii-d inu-culature. 

•' !••• gh'idinal divi-ion* of the bladder form two hlaihlers or partitions 

V a >;.-avaue plane or -■ ptum whieh divide- the organ into 
Many <mhryoh>gi<- explanation- have h-rn offend for 
h-it t'a I-. jiJ. ;a-r :n- to indicate that they repre-ont Various 
■ "■ !>,,p hi.eld' r atilag.-: rotnpb-te -. paration re-uh- in two 
s* pta and incomplete sagittal -.-pta are 


ty 
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produced depending on the extent of separation. In all ten cases of compete 
reduplication cited by Bums, there was reduplication of other cloacal organ-;. 

A reduplicated bladder is defined as two distinct and separate bladders, cadi 
having a urethral orifice. In incomplete reduplication, there are two compart¬ 
ments separated by an indentation in the external contour of the bladder and 
not merely a septal separation. 



Cci-rt.tr FfJvfl.ut.en <fB/JJ'r lr-c-jJ,U RcJc;/cot<o of BBJJor 

p Cs.j/r.f v~) 




Cc—j4»!r 5ct'v , ~ (f /reerr^te Frv\taI 5^ cfBUJ.r 

I’ltt. 1. .1, complete reduplication of bladder allowing two bladders, each "id 1 p '\ n 
urethral orifice. Ii, in incomplete reduplication of bladder, one urethra drains both f • j 
partments whose separation is evident in external configuration of bladder. C, ram - 
septum divides bladder into right and left portions without indentations in external o 
figuration. Incomplete sagittal septum does not extend full longitudinal diameter ol 1 ■' 
der. D, frontal septum divides bladder into anterior and posterior compartments. ln^ ‘ 
glass bladders, septum is short and contraction ring extends around entire Iran* 
circumference. 

A complete sagittal septum walls the bladder into two chnml>er.-' without 
change in the external configuration. An incomplete septum is one in which t 1 
septum has an opening. 

Frontal or transverse divisions of the bladder occur less frequently. irn 
are two favored cmbryologic explanations: The first is that there is ancw - 
constriction lietween the urogenital and vesico-u ret lira 1 portions of the \tntr.* 
cloaca, which results in a frontal septum, or sometimes, into an hour>. 1 
contraction. The second explanation postulates a supernumerary cloacal septa* 11 
which indents the epithelial wall of the bladder and carries with it an 
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ureter. In sueli a case the second loculus is really a cystic dilatation of the ln\ur 
end of the ureter occurring in the bladder cavity. The cyst may subsequently 
perforate in which case there is a communication between the two cavities hat 
failing such a perforation the cyst remains isolated from the body surface." 

Chwalla’s findings support the above descriptive explanation. In embryo* 
between 20 to 2S mm. he found that the ureters are closed off from the bladder 
proper by membranes. If these persist the secretions of urine balloon the 
membranes to form secondary chambers, within the bladder but with no com¬ 
munication to the lumen of the bladder. Thus, a loculus is formed duo to failure 
of perforation of this membrane. Brown reports that in mice whose metancplms 
secretes on the fifteenth or sixteenth day, a hydro-ureter and hydronephrodsare 
found for 4 to 5 days later until some lower ureteral obstruction is relieved. 

Multilocular bladders have not been subdivided but there can bo as many 
loculations as there are ureters. In so far as these loeulcs appear to l>e of ureteral 
origin they usually are found in the base of the bladder. The ureter almo-t 
always shows evidence of back pressure. 


CASE REPORT 

A 10 year old white girl was admitted to the Long Island College Hospital 
on June 27, 19.70 with complaints of intermittent, colicky, abdominal pains in 
both lower quadrants for years. Associated with the pains were bouts of fever, 
pyuria and dysuria. 

Physical examination showed a pale, thin, undernourished girl with pain hut 
no tenderness in the lower abdomen. 

laboratory reports: Red blood cells 3.510, hemoglobin 11 gm., white biff'd 
cells 7,3.70, urea nitrogen 17.S mg. per cent, creatinine l.S nig. per cent, chloride-- 
.795) mg. per cent, C() : content GI.fi volumes per cent. Urea clearance fd F 
cent average normal function. Phcnolsulfonphthalcin excretion .7 per cent in - 
hours. L’rine showed a specific gravity of 1.00.7; 3 joins albumin and many re 
blood cells and white blood cells. 

Cystoscopy on June 2S, 19.70 showed a large dilated bladder. Diluted ric 
and left ureteral orifices were seen. Extending from the intorurctonc n< - 1 
around the sides of the bladder to the internal urethral orifice was a septum in 
which a small perforation was seen. Retrograde pyclogmms demonstrated ’• 
lateral hydro-ureter and hvdronephroseis. Cvstograms gave the added m 
illation that there was complete reduplication of the right kidney and iiritc 
demonstrated by reflux of sodium iodine up the ureters (fig. -D- 

From the foregoing findings it was deduced that this was a bilocular him' ■ 
and complete reduplication of the right kidney. The ureter from the lout r p* 
of the riulit kidney and the left ureter emptied into the bladder.above the.-eptii ,n 
The orifice of the ureter from the upper right kidney was below the.-optima 

On July .7. 19-70 a cysto-tomy wa< done. The septum was found as do.-'n f 
It was circular, biconcave with a * inch margin attached around the b> 
the bladder. Then* was a small perforation in the septum. The septum 
completely excised fomiiim one bladder eavity (fig. .7). Below the septum 
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richt ureteral orifice was found to he greatly dilated. The bladder neck 
v.a- found in V adequate. A Pezzer nd>e was inserted. 

TV patient V cour.-e was uneventful. She was sent home on the thirteenth 
lucrative day with the Pezzer tube in situ. After 2 months of suprapubic 
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function. The pathologist reported that the septum consisted of ommcctiw 
tissue lined on both sides by squamous and transitional epithelium. Xosmonl 
muscle -was found in the septum. 


DISCUSSION 

Wehrbcin, Alirhelson, Edwards, ATezan and Boulgakow and Malck have 
reported cases of multilocular bladder. There are undoubtedly many other- 
which have been classified as sagittal or frontal septal bladders or even 
ureteroceles. Our inclination is to regard ureteroceles ns hal ing the same cm- 
bryologie formation ns loeulntcd bladders. In both conditions the ureteral mem¬ 
brane rails to rupture completely. If there is a small perforation the membrane 
balloons out into a ureterocele. If there is no opening, a loculntion is formed in 
the bladder which may, however, rupture at a later date when the septum In- 
fully formed. 

Congenital bladder divisions have been classified into three main categories: 
sagittal, frontal, and loeulntcd bladders. 

Although the last group could be fitted into the first two divisions on the 
basis of the gross anatomical appearance of the septum, it is our conviction 
that multilocular bladders deserve a special consideration. Embryologically their 
formation is different and moreover, they have special clinical significance. In 
all multilocular bladders there is obstruction to one ureter. The secretion at 
urine into this closed loculus can form a bladder within the bladder which often 
interferes with the other ureter or ureters. A report has been given of a multi- 
locular bladder with advanced urologic damage which achieved a good result 
upon recognition and excision of (he septum. 

J././ .Joralemon St., Brooklyn 2, .V. Y. 
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INCOMPLETE FRONTAL SEPTUM OF BLADDER COMPLICATED B\ 
l’(ivcJKNTTAL rUCTHIUL VALVE? AXD COMPLETE REDUPLI¬ 
CATION OF LITER LEFT URINARY TRACT 

VKTol! r. 1. M'CillLlN. 01 LB RUT 1L DFUIAN asp BALL F. BOYD 
/•. ... ;t r ,.f Cro/o;:v. Huron lorn'! Hospital. Ear! Cleveland. Ohio 

\ complete art Me on the* subject of reduplication of the bladder has been 
pubbdi'd hv Burn'. Cummins and Hyman (1047). This article revieus the 
l,t, raom- to that tinea add' an additional case, and sets forth a classification of 
th" .‘■object follov,.': 

I ■ Complete reduplication of the bladder 
•J liiMitni'lctc reduplication of the bladder 
:> Complete sagittal septum of the bladder 
! be “inpUtc sagittal septum of the bladder 
.*> Complete frontal septum of the bladder 
it Incomplete fmntal septum of the bladder 

Hv 'P'- i.al permi'sion of the authors, we are reprinting the illustrations used 
by tic.m in their oriental article (tic. I t. This is Itcing done for two reasons: first., 
a graphic review; and second to illti'trato more accurately the sulxlivision of the 
< L-dthation into which the ease we are reporting correctly fits, namely, No. VI. 

The onenil siibji' t ha' Itecn very thoroughly and exhaustively presented by 
Hurt:-. Cummiti' and Hyman. It i> not our purpose to modify or attempt to en- 
l :rg< or ro improve upon their accepted classification. \Yc simply desire to add 
n*.o'!.< r i.t-e to the 'erie* already reported. 

CAst: llttPOItT 

\ !• >y agid , v.a- rep-rrid to the Department i>f Urology. August 3. 1P47. with 
;■ 1 h ■. 1 '’rnpir.int "inability to hold hi' urine (stress incontinence! and persistent 
P:>i.tu lb,- taller, mother, and one brother were living and well. The father 
mv <•' had • :;enre->. Ope maternal aunt and a maternal uncle also had 
1 ' ' l: ‘ ’ •itliilio'.',. wh’.eh euniplaim bad contimud into adult life. The 

'■ ^ '' A e :>or> -:- eatt'e-l the parent' to accept the child’s condition as 
1 •'<}' '••■ere re-urned to it. Mtdioal eonMiltalion was. therehv, de- 
1 ’ * i ‘ ! m •■‘"'•'d hnrory ita ludi'l inmnp'. chicken pox. and measles. He cave 

' ’' n.ore -• r:o - i' illne--.-^, 'ijrcery, or accidents. Each winter the patient 

' '” 1; n <■; ' -in pto iv, i,- throat.” At the age of A. he had a par- 

j •'• '' ’■ ‘ ■' :hr>>..’ I.'itc :i“U rvptirmg "'ttlfa drug'.” Tim ntotln-r stater] that 
1 ' ' : o a "l»d-w« n. r" and (hat siti'i- 'tarting '.-hoo!, he had 

. ■ 1 1 • ■ 1 n:.,- had shown intermittent pyuria. 

' ‘ / ']•('-* a- ■••'!:- in !‘Un. tic- p.tfvar v.a' !r.-at<'i I or "rystit i>." At thi' 

"• *•-' ur.'.e. m r.ddttron to tie-pyuria. IVriodir at tack' 

: ' ’d' tl p-i.it 'I la-•■ pa::;- v.i re n Hr\i'l by tjritia- 

U;.";. ^ •" t'r- A-- 
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tion. The mother could remember a number of such episodes. She further st;iiel 
that the child would tire quickly, especially while playing, and would come into 
the house to lie down. 

Physical examination, except for the genito-urinary system, presented no alt- 
normal findings. The external genitalia were normally developed. The bladder 
was palpable suprapubically and extended midway between the pubic hone and 
the umbilicus. Xo other masses were present. The superficial veins of the thor.it 
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Fici. 1. Incomplete reduplication of Madder with conpenital^solitary 
tion p»'t forth liv Murn«, Cummins and Hyman. J. Crol 67: 2-57, Wb. 
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appeared dilated. Tin* blood procure wn> 110 f)0. Xo audible murmur, 
present except a ►plil pulmonary second >ound. j ^ 

The 1>1 <hk! count wa> within normal limit*. All .specimen* of urine 
larpe number of white blood colls and on occasion*. numerous n^l mu'* ( ^ 

accompanied by the uMial positive allnirnin reaction. Xo albumin "* ls * |4> 
m other specimens. Trine culture* repeatedly showed nonhemolytii *^ r *^ 
ctMTih. The Kline and W’a^ennann test* were negative. Repeal'd bit** 
i*trv te*t> showed an absence of a/oteniia 
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The anterior urethra admitted an infant evstoscope with case. Bladder capac¬ 
ity v.'a- enormous (1.000 nil nr centimeters). The anterior urethra was normal. 
Th<- po-terior urethra showed two congenital valves arising from the proximal 
portion of tlw vemmontauum extending tortuously along the lateral walls of the 
po-n-rior urethra to its roof. These we classified as type two, after Young’s 
<la--ifieatio:i (Tie. 2i. Inspection of the bladder revealed tlie presence of an in¬ 
complete frontal septum (after the classification of Bums, ct a!.). This septum, 
“■ittiatcd above tiie interureteric ridge, divided the bladder cavity into an 
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A Xo. 4 catheter persistently coiled in the lower portions of the ureter- un i 
attempts to perform pyclogram.s were unsatisfactory at this sitting. 

Roentgenological examination under date of August 0, 1017 rerouted th 
catheters coiled in the lower ureters. After injection of the dye, indistinct oittlim 
of the markedly dilated ureters could be faintly visualized (fig. 4). 

A second cystoscopy was performed August 14, 1047 for tlie purpose of men 
thorough study and to obtain better pvelograms. The obstructive influence if 
the congenital valve formation in the posterior urethra was again apparent. Tic 
sphincter was distorted in all directions and the proximal ends of the valve leaflet- 
extended well into the sphincter area. 

The two ureteral orifices on the left side were wide open. Xo instrument cmiM 
be used which would block them effectively for the purpose of pyolo-urcterognim-. 
The bladder was filled to capacity with 2 per cent sodium iodide and excellent 
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pyelo-urctorogrmns for this side were obtained by urctcropclvic reflux. - 
genital fused left kidney and complete reduplication of the ureter was dan > 
demonstrated (tig. .7, A). A minimal quantity of dye was seen in the right an 
hut more accurate information concerning the right upper urinary tr.i<t 
obtained later by excretory urogram. The bladder was quite large, the "I'l 
portion of the bladder extending well out of the lesser pelvis as seen in I" 1 ' 1 * • 
anteroposterior and lateral views (tig. .7, B). . j. 

Kxcretory urograms revealed fairly good concentration of the dye in >1" 
kidney region, marked dilatation of the right kidney calyces and pclvi- 
trcine dilatation of the right ureter (Tig. .7, ('). Only faint visualization "f' " 
i- s-mi in the left kidney region sufficient, however, to disclo-c marked dil.U.i ^ 
of the calyces. Because of the extremely poor function in tbr left kidney n> 1 • 
riant five wa« present to vi-nalize the left kidney pelvis and ureters. X» »< P ‘ r 
to-i- wa- procnl in the upriglit films and no calculi were present. 
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Tran-ureihral elect rofulguration of ihe valve leaflets was begun at ibis cys- 
t<(wf>j«y. There was no pro~tatie enlargement. We have seen it in children as a 
source of ve-ic.il neck obstruction. Very little electrofulguration was done on 
thi- fs'ea'ion. Several sittings were planned for their destruction. A postoperative 
urethral catheter was left in situ. 
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cystoscopy was performed both suprapubic-ally and transurethrally. There «a* a 
marked diminution in the amount of tissue obstructing the posterior urethra hi: 1 
vesical sphincter area, a result of the first eleetrofulguration. The Mipnipiih: • 
cystoscopy provided a very excellent view of the vesical sphincter area and t. ■ 
major obstruction in this region remained. 

The third hospital admission was on November S, 1947. The patient apponre! 
much improved generally. Excretory urograms showed a good visualization <■: 
the right kidney calyces, pelvis, and ureters. There was considerably less dilata¬ 
tion of the calyces and pelvis on this side (fig. 5, D). The right renal function «> 
now considered good. The lower third of the right ureter remained dilated, In-in: 
2 cm. in diameter of its widest, point. The ureters were considered congenitally 
dilated. 

Again, only traces of dye appeared in some of the left kidney calyces even after 
30 minutes. The right urinary tract was seen to be gradually diminishing in sire 
and the kidney pelvis was approximately normal size. 

A No. IS McCarthy panendoscopc could now he used. This instrument pro¬ 
vided better vision and greater operative case. On this occasion, the incomplete 
frontal septum was divided with transurethral scissors and the severed margin* 
were fulgurated. This created one bladder cavity. Remnants of the congenital 
urethral valves were also fulgurated, completing the repair of the posterior ure¬ 
thra. The suprapubic drainage still in process was very assuring and rontitiuel 
to serve us well. 

The fourth hospital admission was on December 3, 1917. It was neiv.--.-ary 
occasionally to replace the suprapubic catheter. This was one of these n<va*ion-. 
this time because of concretions. 

Cystoscopy revealed a completely healed and normally patent po-tenc. 
urethra. There was no vesical neck obstruction. The bladder presented a 
cavity. The right ureteric orifice was practically normal in appearance hut 
situated abnormally high on the right lateral wall of the bladder, con.-iilemb > 
above the normal anatomical position. The two left ureters presented n<» i-b.uu:<■ 
Several remnants of the former septum were fulgurated. 

The fifth hospital admission was on January .7, 194S. The patient was n"-' 
years old and in good health. These were till short hospital admission*. 

Each cystoscopy provided therapeutic dilation for the posterior urethra tit- 
under the most favorable circumstance.--. A No. JS McCarthy pain-n'lo-", 
passed freely. The interior of the bladder looked very good indeed. 1 lu-n Tl 
mained a few remnants of the former septum to be destroyed by fulgurate 
Thus, the entire fal*e floor of the bladder was eliminated. A siiprapwbi' 


senpy was again performed. Nothing additional was noted. 

bilateral catheterization disrloscd that the persistent pyuria had it* " n - m 
both halves of the reduplicated left kidney. A left nephro-nret erectorn> • 
decided upon for spring vacation as the patient was in school at tin* ,lini 
evstostomv catheter could have been removed at tin* time but it "a* 111 . 

The sixth l)o*pital :idmi~*ion was on April II, 19 IS .Medical ron-nlta" 1 
elo-ial that the patient wa* ready for operation. The ea*e finding* "'-re , - ir ' • 
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immarirod n~ follow.-: 1 1 Obstructive congenital urethral valves had been cn- 
ir.'lv eliminat'd. 2) The urethra was adequately dilated and patent throughout 
- entire h-ngtli. 5) An incomplete frontal bladder septum had been destroyed, 
i Normal function had returned to the right kidney. 5) A functionless left kidney 
■a- tic -onrcc of a per.-i-tent putria. H) The patient had returned to excellent 
.•with, 7 1 Laboratory findinc- were normal. There was no azotemia. 

A rornplete ucpliro-ureterectnmy was performed. The patient made a rapid 
uni uneventful recovery. The pyuria immediately ceased. During the eon vales- 
'•ncc from thb o;)eratiott. the suprapubic catheter was removed and the cystos- 
omv v.ound alloweil to clo-e. ft did so promptly. 
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tlmt the case could have been rushed through more rapidly. In the l>est intrust- 
of the patient, we do not think so. 


summary 

The sixth case in the literature of incomplete frontal septum of the bladder h 
reported in detail. The patient is a child, 7 years old. The case in complicated la¬ 
the presence of congenital urethral valves which were obstructive in nature, 
bilateral obstructive ureterectasis and pyeleetasis with pyelonephritis, a con¬ 
genital fused kidney on the left side with complete reduplication of the ureter.- 
and persistent pyuria. 

The literature on the subject has been reviewed. 

93G Roue Bldg., Cleveland 15, 0. 
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ns \rn*HE of pelvis and rupture of bladder 
complicated by pyogenic arthrosis 

WILLARD C. MEYER A\-r. JOHN J. FAHEY 
ff,r l>,yTtnriitf of Vrotor!]i ami Orthopedics, St. Francis Hospital, Evanston, III. 

In :i review of tin- cases of traumatic rupture of the bladder treated at St. 
F r: utci« Ifo-jiita! during the past 10 years, 2 cases were found in which a frac¬ 
ture extended through the acetabulum in addition to fractures of the pubis and 
their rami. In both of these cases pyogenic arthrosis subsequently developed. 
A n vi<'\v of the literature on pyogenic arthrosis of the hip failed to reveal frac¬ 
ture! jx-lvi- with tt ruptured bladder as an etiological agent. In a review of the 
urological literature in the past 10 years, no mention was made of rupture of the 
bladder complicated by pyogenic arthrous of the hip. 

Tie- orthopedic literature cites only 3 eases of osteitis pubis complicated by a 
pyogenic arthro-w. The mechanism of dissemination, it is believed, may not be 
computable t" that experienced in the cases cited bore. In osteitis pubis the con¬ 
dition i- one of initial periosteal trauma which usually oeeurs at the time of 
••tpr.ipnhie or retropubic prostatic surgery with infected urine seeping over the 
tt.uimaiiml area. This may result in an inflammatory process which spreads 
'•thporiti-ienlly with extension of the pubic and ischial bones. On three occasions 
tie- .wrahiilurn wa» involved but open hip surgery was not required. Bone seg¬ 
ment- n moved during the active phase of this condition revealed osteomyelitic 
' Image- | Iv mechanism of dissemination of the infection from a raptured blad- 
d< r to involve the hip joint may be comparable to that of the extension found in 
'' *' "h ("ihiw >pread by way of the lymphatics or perivascular routes is feasible 
' "tv :d' ring the rehuioudup of the obturator vc.-sols to the perivesical space with 
'bo a* > tabular v< --eR lx-mg » segment of the posterior branch of the.-c vessels. 
1 >ir< • i \r.n> the hip joint through the fracture line in the acetabular wall 
‘ hal'd in that this occurred in only two cases of raptured bladder 
■v - V>d voth at) acetabular wall fracture. 
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the right pubis and its right superior ramus. At operation (lie space of Ketzit;. 
and the perivesical space were found to be filled with blocdy fluid. The anterk 
bladder wall was torn for approximately G cm. A jagged fracture of the right 
pubic bone was found. The bladder was repaired and drained supmpuhic.tllv a- 
were the perivesical spaces. His postoperative course was satisfactory anil L; 
continued to improve. X-rays taken 7 days following admission showed no addi¬ 
tional information from the original film. 

During his postoperative course, the patient continued to have a low gr.nl' 
afternoon temperature elevation. Urine studies showed S-10 red blood cells pv 
high powered field and 50-G0 white blood cells per high powered field. A ciiltun 
of the urine on February 7, 1939 was reported as containing gram negative hi- 
ciili, gram positive cocci in short chains and gram positive cocci in clusters. 

The patient began to complain of pain in the right hip on February 17, IW9. 
30 days after admission. An x-ray of the right hip showed narrowing of the artic¬ 
ular cartilege space of the right hip (fig. 1,7?) with destmetion of the articular 



I'm. 1. .1, x-rav of (lelvis showing fractures of puhis, ncctnlmlnr wall, sacrum •• 
coccyx, ft, x-ray of |>clvis .10 days after admission showing narrowing of articular cart • 
space of right hip joint with destruction of the articular bony cortex superiorly, i . 

7 weeks after admission showing advanced destructive change of right hi)). Sum? " 
arthrotomv was performed injected with radio-opaque medium. 


bony cortex on the superior or contacted portion of the femur. I ho opjte-'i'- 
suhchondml bony cortex of the acetabulum had likewise disappeared. Ort >' 
pcdic consultation was rc(|iiested and one of us (J. J. F.) saw him and f°- in 
swelling and tenderness anteriorly over the right hi]). Passive and active met 1 ' 
was not possible beyond 20 degrees of flexion because of pain. Aspiration n • 
right hip revealed 25 ec of brownish, purulent material; smears and rtilbm 
this fluid showed gram positive cocci in clusters. The next day, an anterior .* 
throtomy was performed on the right hip joint. The capsule of the j ol,1 j 1 ". 
found to be thickened. The cartilage over the noncontacted region wa« than■ ; 
and was completely destroyed over the weight bearing portion. 1 he siibrlioii' ■- 
bone was exposed and bloody jnintlcnt material was found when the lap 
rotated. Rubber drain* were inserte<I and the wound clo-ed about then). ^ ; 
[i.itient was returned front surgery in satisfactory condition and traction a]'i 
to the right extremity. After the arthrotomv was performed, the patients'- 
\ate<l teinpeniture returned to normal in IS days. Kxten-ivo dramatic ff"' 11 . 

hi|> wound continue)) for approximately 12 days Culture studies of tic 1 " 
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j„ il,<- joint spare of (lie rigid hip revealed gram positive cocci in 

lill'tlT.-. 

On March !', )!<39. lx-cati*** of continuing pain in the hip. a body cast was ap¬ 
ple <1. X-ray- wen- made after injection of the draining sinus with radio-opaque 
material dig. I.O). and further destruction of the femoral head and acetabulum 
v.a- revealed. The tract was found not to extend to the medial acetabular wall 
or into th<- p lvi-. Two days later he lregan to complain of frequency. His urine 
din-ar-d an arid reaction, marked pyuria and occasional red blood cell. He was 
given tnatidelie aeid and urinary aeidifiers. His symptoms Irecamc progressively 
wur.-e and were a—ociated with a temperature elevation. Windows were cut in 
hi- <-a-t and the hip wound exposed. This failed to reveal active suppuration. 
It va- then Mievcd that he had acute pyelitis. The temperature was 104F. 
lie v.a- given a high vitamin A. acid-ash diet and intravenous fluids with con¬ 
tinu'd improvemi-nt.-. ill- suprapubic and hip wounds were healing well with 
minimal drainage. The east was removed on April 2S, 1939, and ambulation 
l" gun. with tin- patient on crutches. X-rays on May 12, 1939 revealed multiple 

• aluili in the right kidney, lie left the hospital on May 20. 1939. At subsequent 
viav examination it wn- found that his multiple right renal calculi were passing 
into the ureter. lie re-entered the hospital on July 22, 1939 because of severe 
tight (lank pain. A right ureterolithotomy and right pelviolithotomy were done. 

• »a 1 ehriinry I. 1911 a calculus was crushed in the bladder and removed by 
untliral iii-tnimentation. Hi- last retrograde pvelograms in October 19-10. rc- 

• .A'-i two pattly calcified ureteral calculi on the riglit side at the level of the 
■ iptior of the sacrum. Xo gross dilatation of the calyces could lie 
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,1,jiic no material was obtained. The patient then continued to ex- 

p r-' ii' v pain in the riaht hip. Xo motion was possible at this time. On July 12. 
lpiv ;,!i .'I'pimtion of the hip joint was done and 1 ee thin fluid was obtained. 
A cult up’ yielded hemolytic H. eoli. X-ray examination of the right hip on July 
12. IPI^ <l'm. showed increased destruction of the right hip joint. There was 
evidence of -i-lero-i' about the risht sacroiliac joint. 

The hip and riel it sacroiliac pain persisted and on September 17. 104S a body 
»•:i>; v.t- aiiplierl extendin': to the knee on the right side. In November 194S, he 
Ix iatii" ambulatory without the use of crutches. When last seen, on March 5, 
1P1P. tic hip wav in neutral position and he had 00° of moderately painful 
•notion. Anterior and Intend view roentgenograms (fig. 2 .E and F) showed a 
rejnnitive priHc.w of the hip with no appreciable change in its right sacroiliac 
joint. He ^till complained of considerable pain in the sacroiliac area and in back 
of hi- hip joint. Anteroposterior and lateral view x-rays showed a reparative 
pr<> <•-- a- compared to previous x-ray. The advisability of an arthrodesis of the 
hip v.nv di-cuv'-d with the patient if his symptoms persisted. 
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TREATMENT OF CARCINOMA OF MALE URETHRA BY RADICAL 
SURGICAL INFRAPUBIC REMOVAL: CASE REPORT 

CHARLES A. W. UIILE axi» EDWARD D. HOLl'ELXElt 

From the Urolngic Section, Divirion of Radiology, Philadelphia General 
Hospital, Philadelphia , Pa. 

Extensive careinomn of the male urethra, in the absence of discernible meta- 
tasis, is amenable to radical urologie surgery. 'Phis report is presented to stn— 
the rehabilitation of a seemingly incurable patient through multiple surce.'-ive 
operations. The infrapubic approach for radical removal of the entire or subtotal 
length of the urethra is described. We cannot speak of cure in this case as an ade¬ 
quate time interval has not elapsed. However, there has been no recurrence <>! 
carcinoma after 22 months of observation. 


CASE IlKI’OItT 


A. CL, No. 2253-1 (i, a fiO year old restaurant worker, was admitted to the l m- 
logic Section, Radiologic Division, Philadelphia General Hospital on June '21, 
HMD. His chief complaint was a painless, odoriferous, fungating mass in lit 1, 
scrotal perineal region, associated with difficulty in urination. The acute pin*'** 
of his illness began S months prior to his admission to the Philadelphia General 
Hospital. A history of urethral stricture covered a span of 25 years, during which 
time numerous urethral sounds had been passed. 

The patient stated that he had had gonorrhea at approximately 22 years of 
age while working as a ship builder in Africa. He came to the United Slates at dw 
age of 35 years and shortly thereafter urinary difficulties began. He was treated 
intermittently with urethral sounds. 

In 1D3R, at 50 years of age, a perineal urethrotomy was performed for an an- 
passable stricture. Following closure of the urethra, sounds were again intermit¬ 


tently passed. 

He was admitted to another hospital in Northern Pennsylvania on Ortolter ■>. 
ID IS, for acute urinary retention accompanied by a fulminating perineal, p ri 
urethral abscess. A suprapubic cyst ostomy was performed, followed by iuii-i"i 
and drainage of the abscess. Perineal ami scrotal fistulas developed. , 

On December 1, ID IS, under spinal anesthesia, the posterior urethra "a* o 
lated through the suprapubic cyst ostomy opening, and tit the same tun' 
anterior urethra was dilated in the usual manner. A catheter was passed t" •T 1,1 
the urethral stricture and suprapubic drainage was maintained. On Derctnl* r 
IRIS, the fibrous perinea! fistulous tract, which extended into the nienibm'i" 1 
urethra, was removed. Microscopic examination of this tract disclosed infl.inim- 
tore tbsuo. On removal of the perineal drain the tract continued In drain l ,,in j 
lent material. On April II. ID lit. excision of the fistula was again perform 
Histologic study of this second specimen showed inflammatory changes. He t 
tient was discharged on permanent suprapubic catheter drainage. 

<>' - 

.it annual Mul \fl:mtir Surinm \ni'*nr:in I'mlnpirnl n 

Point (’oinfort. Va . \j»nl If. I! 1 **! 
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(in .Inn*' 1. H'Hi. the put in it was again hospitalized. The perineal fistulas were 
r. m*> y*i 1 from the same area ami external urethrostomy was performed. The cys- 
u„*,..:ny opening was then allowed to eln<e. Following this, there was rapid pro¬ 
liferation of ti--ne through the perineal Fistula, biopsy of which proved to be 
opiumou- cell carcinoma. 

H,. wa- referred for treatment to the Philadelphia General Hospital on June 

•Jl. U'l'.t. 

'I’ll*- patient wa.- a well developed man, younger in appearance than his stated 
age. A pungent, uriniferous odor emanated from his person. The patient was in 
an :t< tite dr-tre.--. The tempenitnre. pulse and respiration were normal. Blood 
pr. --lire; systolic 170, diastolic SO. The head, eyes, ears, nose, throat, and neck 
:t\t;jwl an abnormalities. The size, rate and rhythm of the heart were normal. 
Tin- (ln -t v, :i- slightly emphysematous and the lungs were clear. There was slight 
tiypcr-n-onance to pemis-ion. The alxlomen was scaphoid. No masses were pal- 
j>:H•!»•- A firm. healed suprapubic scar was present. "So hernias or inguinal nodes 
‘.’.< rc palpable. The extremities were normal. 

Multiple Mirgiral scars were present on the dorsum and lateral surface of the 
pent-. Tie • scrotal raphe was di-phu ed and depressed by a dense contracted scar, 
"iu'h n -ultisl in a bifid scrotum, la the central perineal area, below the scrotal 
jumtaiu. urelhro-lomy opening was surrounded by white granulating, eanli- 
r-ltl.c ti--t)c. approximately A cm. in diameter. Vrethroscopic examination 
a;.- (an -ticcc- -ful. A filiform, when passed through the anterior urethra, emerged 
t '.ir tla- urethrn-toiny opening. It was impossible to pass a filiform through the 
ufcthtn-fomy opening into the bladder since the tumor obliterated landmarks, 
lie t< ‘ tal -plunder tone ua- poor. 'Flu- prostate was small, symmetriciil. and 
i'Mgii Ifi' te appeared to lie infiltration into the area of the membranous 

11ri *]>t i 
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retropubic area was healthy in appearance. The interior of the bladder and in¬ 
terior urethra were inspected and found free of growth. A section of the posterior 
urethra and posterior vesical lip was obtained for biopsy which was subsequently 
reported as chronic cystitis. 

The postoperative course was uneventful. The suprapubic tube functioned 
well and the patient’s perineum remained dry. The foul discharge and area of 
excoriation around the side of the tumor were lessened. 

July 20, 1949: Infrapubic radical block removal of the penis, perineal skin 
with tumor, the entire urethra including the venimontanum, distal half of the 
prostate and urogenital diaphragm was performed under continuous eyelaine 
spinal anesthesia. 



Fro. 1. Xorm.il preoperntive excretory urogram, July 0, 1910 


A tennis racquet incision was made with the racquet portion about the h- |M < 1 
the penis. The handle of the incision was extended inferiorly in the inidlinr a 11 
cleft scrotum, to the healthy periphery of skin above the perineal mass- 11 
sue was excised. The testicles were not disturbed and were retracted kiteri }■ 
The midline incision above the mass was then extended in elliptical fashion .i >'' ^ 
the perineal metastatic area, leaving a I cm. cuff of healthy tissue ntta< io 
the lesion. By perineal section the central tendon was severed. j 

By blunt dissection the penis was freed from its pubic attachments. 1 h< < ^ 

artery and vein were suture ligated. The ischiocavcrnosus muscles were de 111 
free and severer! from their ischiopubie attachments. The pubic hone and un>_ ^ 
tal diaphragm were clearly e.xpo-cd. The diaphragm was next excised ^ 

pubis, the tnmsversus perinei muscles cut and an infnqmbic approach ma 
the superior as|)ect of the midportion of the prostate. The ti-sties in 1 
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appeared h'-ahhy ami free of malignant involvement. The prostate was divided 
trau-vervly. the iivi.-ion severing the tirethra just above the verumontanum 
and e\te:niinc to the pn-terior layer of the fascia of Dcnonvilliers. Sharp dissec¬ 
tion next v.a- directed to the lateral and inferior aspects of the perineal mass. The 
i-- liiorc' tal f<i'-.'w were exposed. 

'Hi" entire nix-- of tissue was pulled inferiorly, thus exposing the infrapubie 
area. By dmrp rli—from above downwards, the rectum was freed and the 
eomplete ma— was delivered with the entire urethra intact and a portion of the 
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Penrose drains were inserted. Sufficient scrotal tissue was left to cover even a 
larger defect than the one presented. Superiorly, the scrotal edges were hrouclit 
together in the midlinejinferiorlv, the half moon defect remaining in the perineum 
was easily' covered and the edges of skin margin approximated without ten-ion. 

The pathologic specimen (fig. 2) consisted of the penis, urethra and inferior 
portion of the prostate. In the central portion of the specimen, there was an ir¬ 
regular tumor mass which had been bisected. Extending through the tumor ma- 
was the markedly distorted urethrostomy opening. Part of the posterior urethra, 
prostate and verumontanum could be seen in the upper portion of the specimen. 
Portions of the urogenital diaphragm and muscle tissue were identified with 
difficulty due to the proximity of the tumor. 



I'm. 3. Scrotum, if uninvolved by malignant process, otTers ample amount o | 1( . nl j, 
closure of entire infrapubic area. In our case, healing was prompt, and no inlrap > _ 

developed following subsequent ureterosigmoidal anastomosis, total cystectomj n 
tatcctomy. 


The tumor mass presented friable, pearly-white cut surfaces. The malim.m 
process extended distallv to the level of the penoscrotal junction and proxiia-' . 
up to. lmt not including, the prostatic urethra. ( j 

During the operation the patient received both 5 per cent gluni-e lit ".'t» r a ^ 
whole blood. Four hours postoperativelv the patient went into incipient • i 
necessitating the use of whole blood and concentrated plasma. 1 he bloo* P- 
sure became stabilized within 12 hours. 

On th(' first postoperative day, the patient was maintained 0,1 M . I< * ,' ( j 
fluids. The Penrose drain.- were removed on the second day. On the ' '■ 
patient was able to dige.-t a hospital diet and was marie ambulatory. b' r11 
ous fluid drained for 3 day.- around the packing. This gradually dei-n .e ^ _ 
packing was loosened on the eighth day and was removed on the tenth d.o • • . 

drainage of scropiinilciit material from the opening was treated by im"* 1, 
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ritr hath'. The wound completely honied in 3 weeks. At no time did urine drain 
through the perineum. 

rroopen.itive preparation of the patient for ureterosigmoidal anastomosis was 
■-nrri'-d out for 7 days. 

Sepunih'r ‘2«i, 1919: Bilateral ureterosigmoidal anastomosis, total evs- 
teetomy and removal of the remainder of the prostate. Continuous spinal pro- 
laine va' the niio.-tliesin. lit preparing the abdomen, the suprapubic catheter 
r< moved. 

A hum tnidline incision was made between the symphysis and umbilicus. The 
vnr «>f tin- former cy.-to-temy was excised. A sterile musliroom catheter was 
it.»"Tted and a ticht ehwure of the bladder made about it. The bladder was mo- 
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with medium wire and the skin with Michel clamps. The patient was given 1000 
ee of blow! during the operation. 

The postoperative course was uneventful. Intravenous fluids and whole hkwd 
transfusions maintained adequate nutrition and urinary output. On the fourth 
postoperative day the Levin tube and rectal tube were removed. Blood cheniMry 
studies were within normal limitations. On October 19, 1949, excretory urography 
disclosed normal bilateral function and concentration (fig. 4). The left renal 
pelvis was sharply outlined and normal; mild hydronephrosis was noted on tlm 
right side. There was slight rectal incontinence of urine but not of fecal material. 
The patient was discharged on October 2S, 1949. 

The patient has been seen at periodic intervals and up to the submission of thi- 
report has remained in good health. 

Rectal incontinence of urine has been a troublesome complication. Improve¬ 
ment in control has been progressive through the use of perineal and anal exer¬ 
cises. Despite this inconvenience, the patient has been able to cope with the 
problem and presents an appearance of cleanliness. 

Blood chemistry studies have remained within normal bounds. 

Excretory urography on July 17, 1950 was negative. There was no evidence 
of hydronephrosis. X-ray of the chest was negative. 

The scrotal and perineal regions have revealed no clinical evidence of recur¬ 
rence of tumor and no perineal hernia. 


DISCUSSION' 

Carcinoma of the male urethra is an uncommon form of malignancy. Die ease 
presented is the seventh to have been seen in the Philadelphia General Hospital 
in 29(5,244 total admissions from 1930 to 1949. One hundred and ninety-two c.'ec- 
from the literature, including ten of their own, were reported by Loner tun 
Ilausfeld in January 11)4(5. Twenty-five cases which were admitted to the May 1 
Clinic between 1910 and 1945 were reported by Zaslow and Priestley in Db- 
Gailev and Best, in 1949, reported 2 cases in 105,257 admissions from the W. 
Hospital. York, Pennsylvania. McCrea and Furlong reported 230 pmu’ii • >l ' f 
in February 1951. 

The pathogenesis of urethral neoplasms is speculative. Most urethral i.mi 
nomas are squamous coll in type and arise in a canal lined, in most of its ext'at. 
by stratified columnar epithelium. Old strictures develop nests of sqttatn 0,1 
epithelium and possibly this metaplasia is the root from which the can m<'.i).' 
springs. .. 

An antecedent history of stricture formation is common. \ est stated t o' 
per cent of reported cast's of carcinoma of the urethra were associated "ith ^ 
ture. Trauma, infection and local irritation appear to be definite contribut^- 
factors. The case presented contains a history of these factors which cm]’ 
the importance of the consideration of malignancy in patients with sirntut' 
peri-urethral ab-cesses and recurring perineal fistulas. A spontaneous < l _ 
in the region of the bulb, without previous urethral disease or in-trunionta • 
must make one suspicious of carcinoma. Visual instrumental diagno-i- an' 
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Tlic operative steps arc unique in this case but should not he accepted as Ivin; 
applicable to ever}' ease of carcinoma of the urethra. 

Attention is directed to the use of the scrotum as a skin flap in coverinc th- 
perineal defect. 

Rectal incontinence of urine, as it pertains to the operative procedures herein 
described, is discussed. 

Hope should not he abandoned in any of these eases of extensive growth if 
radical excision can be performed, with immediate safety to the patient’s life 
and ultimate rehabilitation. The authors have presented this case report with 
this philosophy in mind and with full realization that IS months with no recurr¬ 
ence of tumor docs not mean that the patient is cured. 

255 S. 17th St., Philadelphia 3, Pa. ( C. .4. IT. U.) 

1.930 Chestnut St., Philadelphia 3, Pa. ( E. D. II.) 
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the urethra early in embyrologie development by a process of cellular lniddii.: 
with the subsequent development of lumens growing into fully developed rum- 
pound tubulo-alveolar glands whose ducts empty into the urethra. There sec!s» 
as little reason for classifying tumors arising in these glands as neoplasms of tb- 
urethra as there is for including tumors of the pancreas or biliary system anm:.: 
neoplasms of the intestine. Including tumors arising in the glands of I.ittm 
among those of the urethra is understandable because of the small size of these 
glands, their close proximity to the urethra, and the early involvement of the 
urethral wall and lumen by tumors originating in them. Three cases have b.va 
reported of adenocarcinoma probably arising from the glands of Littre. Olivier 
and Clunct reported the ease of a small adenocarcinoma rising in the urethra of 
a 52-year-old man. The tumor presented in the form of a small nodule 3 rm. from 
(he urethral meatus and was not considered to have been primary in the urethra 
but was thought to have arisen in the glands of Littre. Bcdrnn in 1031 report el 
a ease of an adenocarcinoma probably originating in the glands of Littre in a 
57-vear-old male whose neoplasm extended from the bulbous urethra to within 
3 centimeters of the meatus. This ease was included among carcinomas of the 
urethra by Krentzmann and ColiofF. The only other similar case was report'd 
in lD-tti by C'irio whose SO-yenr-old patient had, in the penile urethra, an adeno¬ 
carcinoma which was thought to have originated in the glands of Littre. (inn 
is the only author who, in reviewing the literature, has attempted to cla-il.' 
tumors of Littre’s glands separately from those of the urethra. 

There is some evidence to show that glandular tumors can arise in the urethra, 
llergor and Sauer reported a case of an adenocarcinoma rising in the mcnihratum* 
urethra and gave a brief description of the microscopic appearance with a photo¬ 
micrograph confirming the diagnosis. Histologically this tumor is very similar 
to those arising by a process of mucosal metaplasia as will be discussed furtler. 
Graves and Guiss in 1041 reported 2 cases of adenocarcinoma of the urethra hut 
no detailed microscopic description was given. Ash, in a discussion of the pap 
of Graves and Gtiiss, presented another case of adenocarcinoma of the unthr.u 
Lower and Ilausfeld in 1017 reported a ease of a papillary adenocarcinoma d-tt 1 - 
in the urethra of a 10-year-old man. The tumor presented in 'he form of a har 
indurated mass encircling the urethra immediately posterior to the scrot'ini- 
The anatomic diagnosis was papillary adenocarcinoma of the urethra, lhi- 1 -' 
brought to 11 the total number of eases of adenocarcinoma of the urethra rrP" rl 
in the literature (table I). 


CASE uneoitT 

A. \\\. a .Vt-year-old Negro, was first admitted to the Hillman Ilo-pita^ ^ 
July 2ti, lP.Ti, at which timr a large peri-urethral abscess was incised and dmin ^ 
He gave a history at that time of having had a similar nb-ress incised and < r -‘| ^ 

in HUS and again in Hl'ili. There was no history of urethral dilatation f" " 
the opcnition in l'J.'lo. . ^ 

On August 'Jf>, lUI'J. the patient returned to the urology clinic liaMtt- ^ 
relatively asymptomatic for 1 1 or l."> year.- until July l'Jl'J. At this tim< 1 
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mucosa with no evidence of tumor or ulceration. A small stone was vL-ualizr! 
lying on the floor of (he bladder. A roughened, reddened, irregular area was seta 
in the urethra just outside of the prostatic portion in the approximate regaci 
of the membranous urethra. 

Five weeks after admission, under intravenous sodium pcntotlial anesthesia, 
the perineal mass was excised. The neoplasm was found invading the left corp s 
cavernosum, and approximately 4 cm. of the urethra external to the triangular 
ligament was involved in the neoplastic tissue. The mass was excised as com¬ 
pletely as possible removing approximately 8 cm. of the urethra; although it 
was never felt that it had been removed entirely. A splinting catheter was in¬ 
serted into the bladder bridging the defect in the urethra. The wound was clo-el 
in one layer with drainage. 



Km. 1. Gross appearance of neoplasm showing perineum extensively invohed ’ ^ 

eerating, fungal mg lesion. A large fistulous opening was present in perineum t' 1 1 
midline. 


Convalescence was uneventful and the perineum healed rapidly "’itIt minim 1 
drainage. The patient was discharged from the hospital on the eighteenth p 1 * 
operative day wearing an indwelling Foley catheter. 

The gross specimen consisted of a mass of tissue, triangular in shape, "> 1 • 
tube-like struct tiro leading from the base. The base measured appmxim.it' . 
(3 by 3 cm., and the specimen measured approximately "» cm. from base to -T ^ 
'I'lte tubo-liko structure projected approximately 3 cnt. below the bine. • 
this tube was opened it had till the appearance of a urethra running throne 11 ‘ 
base of the mass and measuring approximately S cm. in length. At one P°ni 
surface of the urethra appeared to be ulcerated, and a section through tin -n 
revealed dense, indurated ti»ne deep to the urethra. In this firm portion of 11 
there was a small cavity approximately d mm. in diameter containing 
mucoid-Iikc material, dross diagnosis: Adenocarcinoma in the perineum. . ^ 
Throughout all microscopic sections were present many gland-like .. 
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variation in nuclear .size with so many mitoses and such a tendency to complicat'd 
arcade formation of the glands that there was little doubt that it was an ad<:,.v 
carcinoma. There was a strong resemblance to large bowel mlenoean'iii'TO'i 
(fig. 2, B). 

The patient was followed in the urology' clinic at weekly inten'a Is. The ratin'!'r 
was removed at the first visit and the patient was able to void without difficulty 
and without perineal drainage. The urethra was dilated with difficulty at weekly 
intervals, and, during the sixth week after operation, he began again to drain 
urine and purulent material from an opening in the perineum. The neopla-m 
rapidly recurred, attaining its previous size within a short time. Proctoscopy at. 1 
barium enema 3 months following operation again failed to reveal any evident 
of neoplasm within the colon. He was last seen in the urology clinic on April •*, 
1050, at which time he refused further surgery. 

On April ti, 1 OoO, the patient was admitted to the Veterans’ Administration 
Hospital at Tuskegce, Alabama where he expired 1 month later. Permission for 
a postmortem examination was not obtained. 


DISCUSSION 

A knowledge of the embrvological development of the urethra and bladder 
is essential to an understanding of the development of neoplasms occurring in 
these locations. The first step in (he development of the urethra is the formation 
of a cloaca which is formed when the hindgut fuses with the ectoderm of df 
eaudad portion of the ventral body wall. This fusion results in the fonnafion 
of a cloaca! membrane which persists for some time. At approximately then 0 
millimeter stage of embryonic development the cloaca is divided into a \cn |r -‘ 
and dorsal portion by the eaudad migration of the cloaeal septum. Ihe tontn 
portion of the cloaca is then incompletely divided into a superior segment repo 
senting the bladder and urethra and an inferior segment, the urogenital rMiii • 
As the .above changes are occurring the genital tubercle arises on the ' llllrJ 
body wall immediately superior to the urogenital membrane. J he hitter stmi mn 
comes to lie on the rectal surface of the genital tubercle or phallus as the atm 
enlarges. At this stage a phallic portion and a pelvic portion of the uro_i m 1 - 1 
sinus can be recognized. From the pelvic portion the prostatic and menibr.ua 
urethras develop while the more distal urethra develops from the phalli' l ,,irl1 

The pro-static urethra is lined by a transitional type of epithelium '• ir ^ 111 * 
thickness from 3 to ii layers of polygonal, cuboidal, or low columnar c< • ^ 

membranous urethral epithelium is similar to that of the prostatic urethra ev'i 
that there are scattered areas of squamous cells. Stratified columnar epit |f ' 1 
lines the distal urethra varying in thickness from 2 to .» cells. 

The epithelial lining of the urethra is subjected to various type.- of 
Stricture of the urethra is probably the most common of these. Jlieclo-en a ^ 
shill between urethral stricture and the development of carcinoma of tie no . ^ 

has lieen commented on many times. The usual direction of I he change 1 ( ^ 

in the urethral epithelium as a result of chronic irritation is toward the'' ' ‘ 
meat of a stratified epidermoid tyi>e of epithelium. When neopla-m cm " 
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the epithelium of the male urethra is complicated by the presence of the ehr!- 
of Cowper and Littrc from either of which gladular tumors may arise. Hohtyu. 
the histologic appearance of carcinomas arising in these glands is not simiLr 
to those arising as a result of glandular metaplasia of the urinary epithelium. 
As previously stated these have a close resemblance to large bowel adeilivvr- 
cinoma. Xo detailed description of the histology of the tumors originating r. 
the glands of Littre accompanies the cases reported. Gutierrez dcscrilics in detr.u 
the microscopic appearance of his reported ease of adenocarcinoma of CowjxrV 
glands. This neoplasm was characterized by many areas of large acini filled vith 
epithelial strands and other areas of small regular acini lined by large glandular 
cells. It is evident that, in the case of adenocarcinoma of CowperV glaml-' M 
least, there should be no confusion with adenocarcinomas arising from tb 
urethral epithelium. 

Foot mentions one case of adenoma of the prostatic urethra and a second cs.-- 


in which glandular epithelium with branching glands was found in fragment- 
resected transurctlnally from the prostatic urethra. He states that metap!a.-tj 
toward a glandular type of epithelium can occur at any point from the kidney 
pelvis to the prostatic urethra and may even occur in the penile urethra. 

The exact site of origin in most cases of urethral carcinoma is impossible 
determine because the usual delay in making a correct diagnosis results in f-'dd) 
widespread extension of the tumor with obliteration of the primary site a* "fa 
as contiguous structures. Thompson reported a case of an adenocarcinoma of tb 
rectum involving the penis, postulating that it had invaded the penis by din-, 
extension. The unusual histologic appearance of the neoplasm in the raw pre¬ 
sented stimulated numerous attempts (repeated proctoscopies and barium ene¬ 
mas) to find a primary site in the colon. There was no indication of a mi- 


origin. Xo evidence of tumor was found in the bladder on cvstoscopic examine 
tion; however panendoscopic examination of the urethra revealed neopa-n 
involving the portion immediately distal to the prostatic urethra. In vie" "f 1 ■ 
failure to find a point of origin elsewhere, and because of the striking .-iniil-' n ’> 
to adenocarcinomas which verv occasionally arise at other sites in the uncap 


tract, it is assumed that this neoplasm had its origin in the urethra. 


A case is 
probably as 


SUMMARY 

presented in which an adenocarcinoma originated in the until' 
a result of metaplasia of the urethral epithelium. 
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CARCINOMA IN DIVERTICULUM OF FEMALE URETHRA 

W.M. XILKS WJSIIARD, Jji. and MYIiOX 1J. XOUIiSi: 

From the Department of Gcnito-Urinary Surgery, Indiana I'nieerriUj Sehwd ,.f 
Medicine, Indianapolis, and Methodist Hospital, Indianapolis, Iiul. 


Diverticulum of the female urethra was not commonly referml lo in t.U 
literature 15 and more years ago, but since then many reports on the Milijet 
have come into the record. Primary carcinoma of the female urethra, like th 
of the male, is an expanding topic, there being more reports of its instatin' r. 
recent years than formerly. The appreciation of the possible existence of dies 
lesions and the more prevalent use of the panendoscope doubtless explain- tb*:r 
more frequent detection. We have not, however, been able to find in the litera¬ 
ture a single instance of the simultaneous co-existence of a diverticulum of tb 
female urethra and a primary carcinoma, nor of a carcinoma in a divertirulnn: 
(cither sex). Doubtless this must have occurred, but we have been unable to 
find mention of it. It is not the purpose of this paper to give a comprehend', o 
review either of female urethral diverticulum or carcinoma of the urethra, hut 
to report a diverticular carcinoma. 

Brack in his excellent recent article on carcinoma of the female urethra. 
makes no mention of co-existing diverticulum or carcinoma in diverticulum in 
any of the 33S cases of carcinoma reported to date. Counseller and Cook in 
separate reports of the 71 instances of diverticulum of the female urethra <!"• 
tccted at the Mayo Clinic report no carcinoma, nor do Engel or Hipcim in *hr:r 
separate and less recent articles dealing with the subject in patients at the (low ¬ 
land Clinic. Wharton, in a contemporary comprehensive report (10A0) of the S' 
cases of diverticulum of the female urethra at the Johns Hopkins Ilo-pital 
tween 1S00 and 194D, gives an exhaustive study of female urethral diverti"! 
including many complications but makes no mention of carcinoma. 

Although it is not the purpose of this report to deal with the subject in nu' 
it is interesting to note that urethral diverticulum with carcinoma ha* hke.y 
not been reported. Pate recently discussed urethral diverticula in paraph-j 1 • 
and in his study reviewed the H)7 recorded instances of diverticulum " 1 
male urethra. No incidence of carcinoma was mentioned. Some tune atm 
had occasion to review the literature of primary carcinoma of the male i |ri 1 1 1 


.and found no instance of its existence in urethral diverticulum. ^ I 

Wharton gives an excellent discussion of female urethral diverticula. lh“ " 1 , 
that the size varied from 3 mm. to S cm. The wall of the diverticulum "a* y’ 
if infected, as so many arc. The surface membrane layer, if present, "a- 
lioidal or squamous epithelium. Two diverticula might be present in d" 1 ( 
urethra. N’o co-existing vesic.-d diverticula were found. All diverticula “' y_ 
with the vaginal aspect of the urethra and may ojxm into any part of the l,r *‘ 
and may have multiple orifices. Calculi, single or multiple, were prc-'-.it ^ 
[>er cent. Spontaneous fistulas into the vagina were rare, though the\ b.o^ ^ 
reported following operation. Arthritis was relieved in 1 case by remo... 
diverticulum from which gonococci were recovered. 

Itcul r.t annual inn-tine. Ani'-nraii A—iiciatioii of ( tcnilo-L rin.'ify S (ir - .. 


lrt M.-r. 10. to-,1 


:r_n t 
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the midline, a little closer to the vesical orifice than to the meatus. Mnroid turn ■: 
tissue was seen inside the sac. Loop biopsy was done without the use of any 
current. This showed a grade 1 transitional cell carcinoma. The patient 
dismissed on November 18 to re-enter later for operation. No indwelling catheter 
had been used up to that time. 

On November 21 she was re-admitted because of retention and severe hema¬ 
turia. Two hundred and fifty cubic centimeters of clots were evacuated through 
the sheath of the elcctrotome and another biopsy done which showed a grade3 
transitional cell carcinoma. Thirty cubic centimeters of mucoid tumor ti-suc 
were extruded through the meatus by pressure on the vaginal side of the ma-s. 
The mass thus collapsed, but the vaginal integrity did not. An indwelling catheter 



Fic. I 


was inserted and no further bleeding ensued. Operative removal was elect* 
the diagnosis being carcinoma in a urethral diverticulum. The patient was wanm 
that she might become incontinent. . 

On November 25, under spinal, pentothal, N-0 and 0; the patient was pi- 1 ' -1 
in lithotomy position, vagina prepared, and further examination shoved 111 
the maximum bulge was apparent 1.5 cm. behind the meatus as a re.-ult o ' 
collapse a few days before. Vaginal examination above the mass and bimanua 
was not remarkable. A linear incision about d cm. long was marie over the bn un- 
mass with division of the anterior vaginal wall. The diverticulum was di”‘‘ 1,f 

• * I » «.ry, 

free from its surroundings and inadvertently opened on its vaginal . i 
Kxcbion of the sac from the urethra left a considerable defect on the tin t m ^ 
floor very close to the bladder. This was closed with interrupted suture- m t ^ 
layers. A 22F Foley catheter was anchored. Inspection of the specimen r ' u ;' 
it to be 3.7 by 2.S by O.S cm. in size. The wall was not over 1.2 nun. thi' 1 
lining epithelium was real in color, the rest of the sac t>eing fibrous and -u> 
muscles fibres. There was low guide inflammatory infiltration, and 1,1 , a . „ 
thi- stump of a previous neoplastic grow tli. sect ion of which showed dars “''j 1 ' 
cells of large size penetrating into the muscular wall-. No mucoid manna ^ 
found in the sac after its removal as had been before Final pathologu n , ^ 

the removed sac bv I)r. Honice Hanks was "tran-itional cell carcinoma <<• 11 r 
divcrticidmn dig. I ' 
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Tin- putionl lv.ul an uneventful afebrile convalescence. Tlie catheter was re¬ 
moved on December 12, having been in 17 days. The patient had good control 
and was not incontinent. On December 16 vaginal examination revealed no 
furtlicr bulge. She was dismissed on December 17, twenty-two days after opera¬ 
tion. Previously mentioned secondary anemia was corrected by transfusions 
though the hemoglobin was only 9.-1 gm. at time of operation. Six months later 
it was 12 gm. 

On January 3. I960 the patient was seen at our office and a crypt found on 
the anterior vaginal wall at the site of operation too deep to be seen without a 
speculum, frethro-copy on January 11 showed a urethrovaginal fistula just 
distal to the vesical orifice. Xo tumor was apparent. The urethral meatus re¬ 
mained very large, being a perpendicular slit 1 cm. long or more. A aginal ex¬ 
amination was normal (except for defect in floor of urethra) save for beginning 
sleno-is of the vault which made the cervix hard to feel. The cervix and uterus 
wen* normal. Urinary control was excellent. 

On February 2S the patient had a little stress incontinence, worse at night. 
On May 10 this had improved. The patient urinated without pain and in normal 
habit. There was no further bleeding. By this time the cervix could not be seen 
or felt, the upper vaginal vault apparently being closed. 

On June 22 vaginal examination with a Xo. 2S panendoscope showed a small 
aisTture not over size oF. leading to the upper vault. Urethroscopy showed the 
urethrovaginal fistula and nothing else. 

On July M, under pentothal, the vaginal adhesions were cut bv Dr. J. K. 
Berman and the vagina ojicncd. Granulation tissue was sectioned and showed 
no carcinoma. The cervix and uterus were normal. The vagina was dilated and 
packed with vaseline gauze which was removed a few days later. Urethroscopy 
"n 1- repeated with the same findings as previously. 

1 * n Diiember .> examination showed only the fistula. Urinalysis was normal. 
A little nocturnal stress incontinence remained. 


SUMMARY 

Diverticulum of the female urethra was recorded in volume 1 of the Index 
.If-cicio and thereafter but more frequently in recent years. Carcinoma of the 
feme!" urethra now has l H .<-n reported 33S times. Xo instance of carcinoma of a 
Un il»- tor male) urethral diverticulum has been found in the literature. A ease 
'uun'tionul cell carcinoma in a diverticulum of the female urethra is reported. 

/•// A. ( tijizfn! ,ti ( ., hidiininpoli* 7, hid. 
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OBSERVATIONS ON HEMOLYSIS DURING TRANSURETHRAL 
RESECTION: THE EFFECTS OF UREA 

C. D. CREEVY 

From the Urological Division of the Department of Surgery, The Medical School, I'nirr'nt. 

of Minnesota, Minneapolis 

Tlie use of isotonic irrigating solutions has influenced the morbidity and 
mortality of transurethral resection of the prostate so favorably as to justify 
just one more report. Isotonic solutions are used for the following reasons. 

Instant hemolysis accompanies the mixture of a small amount of blood with 
a large amount of water, and can be seen to occur during transurethral resection. 
The venous drainage of the prostate is very rich, as every retropubic prostatec- 
tomist knows. The largest veins are in and on the periphery of the prostate, and 
contain blood at very low pressure; they are necessarily cut at many point' 
during an adequate resection. 

That vesical contents enter the circulation during transurethral resection i- 
proved by the following data: 

1) Ilcmoglobinemia is common after transurethral resection with water. The 
free hemoglobin of the plasma post operatively averaged fifteen times the pre- 
operative level (Creevy). The postoperative level exceeded 51 mg. per cent m 
from 17 (Bunge and Barer) to 25 (Goodwin ct al.) per cent. Ilcmoglobinemia 
does not occur when an isotonic irrigating fluid is used (Creevy, Nesbit, Goodwin 
et al., and others). 

2) The blood sugar remains constant during transurethral resection with water, 
but rises to 2.4 times the preoperative level when four per cent glucose h t 1 '*’ 
(Creevy). The rise in blood sugar is proportionate to the irrigating l ,n '-' Min 
(Jcssop and Lane). 

3) If the bladder is distended with neo-iopax for 5 minutes just after resettmn. 
then drained, and an x-ray film exposed 15 minutes later, a urogram will n-n 1 
if the renal function is adequate (Wear). 

4) Bacteremia has been observed at the conclusion of transurethral res't^ 
in (iO per cent of 360 consecutive cases (Feeney and Creevy). Merritt 
bacterial endocarditis S times in 7000 consecutive transurethral resection*, a 1 ' 
in 10 pier cent of those with cardiac valvular disease who had prostata* rw<' 

'Hie writer has been inclined to attribute the homoglobincmia to blood >'^ 
lyzed in the bladder and driven into the circulation, because of the known <<• ^ 
ance of the normal dog and human to considerable quantities of Ultra'ft' 1 - 
injected distilled water (100 cc per kilo in the dog—Maluf). However. ri ^ ^ 
Warren, and Yost have measured the amount of free hemoglobin in the . 

water used during resection, and have calculated that this could P ri/ 
maximum of 116 mg. per cent of fn>e hemoglobin in the plasma. Th'> . 
concluded that intravascular hemolysis must also be a factor in <h p |,nl 
binemia. 


Itoml at annual 
W\ . Mh\ in. !•>;»! 
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Tli<‘ f-fst-i-ts 01 liemoglobinemia are well known from intensive studies of the 
“tran-fu-ion kidney." They include pigmented casts in the tubules and degenera¬ 
tive chances ranging from swelling and vacuolation to necrosis of the epithelium 
of the dhtnl nephron (Lucke*) or of the whole nephron (Belli. Identical changes 
o-rur after transurethral resection with water (Creevv. Goodwin et al., Credle 
ct ah. and others!. 

The mechanism which produces these changes is not clear. Baker and Dodds 
l<clievc that the pigmented casts consist of acid hematin formed when the hemo¬ 
globin enters the acid urine of the tubules, which are thereby plugged. Since 
the experimental conditions on which these conclusions are based are highly 
artificial, and since the number of casts seen in many fatal human cases is too 
.-mall to pine any considerable proportion of the nephrons, it seems more likely 
that tlw va-enlar spasm which signals the arrival of free hemoglobin in the kidney 
(Ijovv; Hes-e and Filatov; Mason and Mann) damages the tubules by depriving 
them of oxygen (Maegraith, Ilavard, and Parsons). Anuria appears to result 
frem complete reabsorption of the urine by the damaged tubular epithelium or 
bv lire- interstitial tissue (Dunn. Gillespie, and Niven). 

Tic symptoms of hemolytic reactions are well known: they include chills, 
cyano-i-, and semistupor when severe. Anorexia, nausea, vomiting, oliguria or 
anuria, anemia and azotemia are common, and are followed by hemolytic jaundice 
and sometimes by hypertension. Pain in the chest and kidneys is concealed during 
tran-urcthral resection by the anesthesia, and hemoglobinuria is hidden by the 
hired ins: from the prostate. 


H\e incidence of hemolytic reactions during transurethral resection noth water 
i- variable. Tim writer found postoperative azotemia in 13 of 100 consecutive 
« but only three were seen to be jaundiced and thus almost certainly hemo- 
|>t:c in origin. Goodwin ct al. found 5 ‘‘lower nephron nephroses” in 09 cases. 
I un v.crc fatal. Thi- represents between 3 and 7 ner cent of severe reactions. 



32G 


C. D. CREEVY 


In addition, several factors associated with surgery may reduce die nr.J 
blood flow. Van Slyke et al. have seen cessation of the glomerular blood fl..a 
during surgical shock; Phillips et al. and Corcoran and Page have prodtiwl 
azotemia by bleeding dogs while maintaining blood pressure by admiin.-tcrir,: 
fluids. Amorso has caused renal ischemia by distending repeatedly hollow vi-rer. 
(uterus, bladder) in the experimental animal (Franklin). Sudden hactcn-mh 
may certainly cause renal vasospasm and injure the tubules directly as well. 

Thus it is certainly a question of the free hemoglobin reaching, not a linmul 
kidney, but one damaged by pre-existing disease and sensitized by acute impair¬ 
ment of its circulation and, at times, by sudden bacterial invasion. Extremely 
high levels of hemoglobin would appear to be unnecessary in such circumstance?. 

Since there is no dependable treatment for hemoglobinurie nephrosis, preven¬ 
tion is the obvious solution. That this may be achieved by the use of isotonic 
solutions of poor electrolytes has been proved by Creevy, by Xcshit, hv Garskc 
et al., by Goodwin et al., and by others. Four per cent glucose, 1.1 per cent ply- 
cine, and 3 per cent mannitol are equally effective. 

Ebert has suggested the use of 1.8 and later of 0.9 per cent urea, alleging ttat 
its hemolytic properties, which are well known, are of no consequence, ('mile. 
Warren, and Vest have seen severe hemolysis follow its use. We have wed U 
ten times at the University Hospitals, but have desisted because there in¬ 
demonstrable hemolysis (25 to 250 mg. per cent—average 05) in every indanw 
and, because one patient died of a hemolytic reaction, the residents then 
balked, ft is impossible, therefore, to accept Ebert’s conclusions. Perhaps hi- 


resections are more conservative than ours? 

Objections to and substitutes for isotonic solutions have been suggested.. 1 
has been alleged that hemolysis can be prevented by using a “low ’ impat" 1 - 
pressure. Since the pressure in the pelvic veins is very low, a pressure h'" fr 


than that would not clear away arterial bleeding: one could not see. 

It has also been suggested that one should stop operating when water 
to enter the cut veins. This is wholly impractical, since the event may lw o\« r 
looked, and since the use of isotonic fluid obviates interrupting the ojx'r.itm.i- 
It has also been said that the solutions coat the lensesand interfere with 'i H 


This docs not occur if the instruments are washed between operations. ^ 

Rolnick et al. have claimed that the isotonic solutions blur vision soinm i 1 
operation is impractical. It is true that blood forms a transparent solution "i 
water and a translucent one with isotonic agents, but one soon learn- to 11 
jrensate for this by holding the lens closer to the objective. Our resident- < •> [1 
appear to be handicapped while learning the operation with isotonic .us , 

Periodically someone says that there must be “some other factor than 11 n | _ 
ysis” concerned in these reactions. Burning by diathermy is mention 1 " 1 
the bum is too small to produce significant hemolysis, since the u-c of 1 


solutions prevents hcnioly.-is despite the use of diathermy. 

Most conclusive proof of the value of these solutions is to 1m- found in t > _ ^ 

lying reduction of mortality which has accompanied their use. I"".* ‘ 
lE. A. Webb and B. A. Smith, dr.) and I have performed tran.-urethral r- 
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with i-otorijf irrigating fluid in 1273 consecutive patients between July 1946. 
and March 15. 1951. Nine deaths occurred in the hospital (0.7 per cent). The 
la-t 3 death' occurred Iwtween 40 and 55 days after operation from coronary 
tliromlvid'. One was in the hospital continuously because of cardiac decompensa¬ 
tion fC.D.C.': the other two had returned because of late postoperative bleeding 
and then sureumlKxl (E.A.1V. and B-A.S.). 

Dunne tins same period the residents at the University Hospital have operated 
upon 744 patients with 16 deaths (2.2 per cent) while learning the operation. 
Thi- makes a total of 2017 eases with 25 deaths or 1.23 per cent. 

CONCUSSION'S 

The u-c- of i'Otonic irrigating fluid during transurethral prostatic resection 
has by prevent in e hemolysis, yielded a striking reduction of mortality (0.7 
pT cent in 1273 consecutive cases by experienced resectionists). 

The u-c of urea as an irrigating fluid appears to be dangerous because of its 
hemolytic properties. 
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SQUAMOUS METAPLASIA OF PROSTATE 
FOLLOWING ESTROGEN THERAPY 

A. 11. BAIXBOUOUGH 

For :i Ion(i time it lias been known that the prostate is influenced by deviation 
from the delicate endocrine balance that exists in the body normally. Hence, it 
has been postulated that certain hormonal disturbances provide the proper 
environment for the development of prostatie carcinoma and conversely by 
changing this environment, the cancerous course may be retarded. For a decade 
now men with rarrinoma of the prostate have been treated with female hormones 
with sonic extension of life and amelioration of symptoms. 

The changes effected in the prostate have been studied sporadically and several 
excellent papers have appeared, in which the histological changes have been 
desorilxd. By special stains, changes in cellular chemistry have also been ob¬ 
served. For instance, using Gontori’s stain, Fergusson found an increased con¬ 
centration of acid phosphatase in prostatic carcinoma and a disappearance of 
the acid pliospliata.se from the prostatic tissue following estrogen therapy. 

The histological changes described arc briefly: 

1) A decrease in the size and number of the cells. 1 - 5 

-> IVkttoMs and karyolysis of the nuclei *• 5 
V acuolation of the cell cytoplasm. 1 - J - * 

1 1 bo., of adenoeareinomatous characteristics with adoption of a scirrhous 
form. 1 

A description () f squamous metaplasia of the prostatic glands, following cstro- 
o-n therapy has not apiicarod, as far as we know, though it has been described 
au-oinpanyiiig infarctions of the prostate 5 - 6 and occurring independent of other 
change-. 
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Fir.. 1. Case 1. .-1, squamous metaplasia of prostatic glands after 2 years of eMroj.n 
therapy. H, prostatie urethra in which squamous metaplasia has occurred following as- 
ministration of stilhestrol for 2 years. 



plasia in these -I eases emtld he the result alone of a reparative proves 
the previous resection. The hormonal therapy seems to have played 


pilloV. i' - 
Millie }<■- 


in the production of the metaplasia. 
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From the micmphotographs (figs. 3 and 4) it is evident that the tall columnar 
epithelium linimr tlie prostatic glands has been replaced by cells of a stratified 
-fpiamnu.' or pavement type. In ease 4. there was actually some comification. 
Xo vert hole.--:, intercellular protoplasmic bridges or prickles could not Ire satis- 



,1 ( :i '" *■ ^'I'laniou- metaplasia nf prostatie elands after 5 months of stilhestrol 
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Fir*. 5. Cw 7. .1, section showinp adenocarcinoma of prostate before intiation 
bestro! therapy, ft. carcinoma of prostate, souamnus cell type, after IS month* n. 
therapy. Before treatment, tumor \\;is of adenomatous type. (J*ee 


latter (case In ease 7. even thr* roll type of tho carcinoma had chant.'" 1 • 
adenocarcinoma having become replaced by a squamous cell type of in.ili-" 1 
(lie. .1 and />’). ( 

Many of the cell-- in the inetaplastir areas were vacuolated. In s r, ctio:e 




SQUAMOUS METAPLASIA OF PROSTATE 


.335 





33G 


A. R. BAIXBOHOUGH 


according to Gomori, the squamous ceils were found completely free fmm mil 
phosphatase (fig. G), though in certain areas of hyperplasia, some of the enzyme 
still remained after stilbestrol administration (fig. 7, .1). Sudan IV stain likewise 
showed an absence of fat. Sections stained by Best’s carmine revealed glycojrn 
to occupy a position within the cytoplasm corresponding to the vacuolation 
(fig. 7, B). There was no glycogen in cells, other than squamous ty|>c. Tlii- 
glycogen content was reminiscent of the increased glycogenation of cell? 
curring in the squamous epithelium of the cervix associated with endometrial 
hyperplasia and probably the result of hyperestrogenism. 7 

The necessary duration of estrogen therapy for squamous metaplasia toomir 
is not known. The shortest interval between the introduction of treatment by 
hormones and the finding of squamous metaplasia was 22 days (case G). 

We have found no association between liver disease with failure to detoxify 
the estrogens and the occurrence of squamous metaplasia within the prostate. 
The number of cases presented here is too small, however, to disregard tlii- 
possibility in future studies. 

There appears to be no particular type of hypertrophy or carcinoma of (lie 
prostate that is predisposed to squamous metaplasia. 

Many causes for squamous metaplasia hax’e been found and the following nan 
be mentioned: 

1) Chronic irritation and inflammation. For example, squamous metapkws 
in exstrophy of the bladder and squamous metaplasia of the bronchi following 
bronchiectasis of many years’ duration. 

2) Vitamin A deficiency. Hence, Wolbach and Howe 9 were able to ex|)crinirii- 
tally produce metaplasia in many different types of epithelium in experiment ' 
animals deprived of vitamin A. 

The cause of the metaplasia in the prostate is still obscure. Any theory •>' 
vanccd must account for the common association of metaplasia with infant!'" 
of the gland and its frequency, yet inconstancy, following estrogen therapy- 

St. Michael’s Hospital, Lethbridge Alberta, Canaria 

'• Bainhornuch. A. H.: Am. .1. Obst. A Gvnec.. 61: 33). 1051. 

‘Wolbach. S. B. and Howe, I>. K.: J. Kxpcr. Med., 42 : 753. 1923. rjt! 

• Sinre this paper was submit ted, Bennett, Bappenstoss and Butt (Am. J- v< ■■ ( i 

20: 814, 1050) have described the occurrence of transitional epithelium in the pm 
men dying of cirrhosis of the liver. 
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TIIK .WCiAMATSU TECHNIQUE APPLIED TO RETROPERITONEAL 
DISSECTION IN TESTIS TUMOR 
BRICE SEWELL VALLETT 

The purpose of my paper is to dram your attention to a new extrapleural 
approach to the kidney devised by George Nagamatsu of New York and to 
report 'J cases of testis tumor where the technique was applied in radical retro¬ 
peritoneal gland dissection. 

The incision is a dorsolumbar one. The lumbar part of the incision is developed 
arbitrarily after leaving the superior lumbar triangle and needs little description. 
The dorsal part will l>e briefly described. 

The incision logins just above the superior border of the twelfth rib at the 
angle, .-weeps upward in a vertical direction just medial to the angle of the ribs 
ending at the ninth interspace. Returning to the starting point the incision is 
carried along the superior border of the twelfth rib. The superior lumbar triangle 
i' now identified, the latissimus dorsi is incised parallel to the direction of tile 
twelfth rib ending when the lumbodorsal fascia is encountered. The serratus 
po-tirn- inferior muscle and those tendinous slips from the saerospinalis to the 
loner three ribs are incised. One inch segments arc removed subperiosteally from 
the twelfth, eleventh and tenth ribs medial to their angle. The lumbocostal liga¬ 
ment to the twelfth rih is now divided, and to the eleventh rib if the five! fth 
rili i- rudimentary. It must be remembered that the downward pleural reflection 
i' the same for both a long and short twelfth rib. The external arcuate ligament 
"f the diaphragm is now divided. This will allow the lowermost portion of the 
diaphraetn and its attached costophronic sinus to swing upward with the flap. 


CASK REPORTS 
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liitissimus dorsi muscles were resutured. The abdominal part of the im-is'n.ii v.:.« 
closed from below upward. Xo drains were used. Convalescence was utin.nip:- 
ented excepting slight cough for several days. The patient was out of bed i n t! 
sixth day and discharged on the seventeenth postoperative day. 

The pathologist’s note is interesting. The specimen consisted of a horM.-l... 
shaped multiple cystic, yellowish pink mass of tissue with attached blood vi.-V. 
tissue and attached lymph nodes 23 cm. in length. The main mass of ti"'j' 
measured (i by 4 by 3.5 cm. 

Microscopic: Sections from the mass reveal adult teratoid structures a,i 
malignant teratocarcinoma cells similar to that reported from the left ti-d- 
tumor. (Whether the tumor tissues are a manifestation of adult complete’.} 
differentiated teratoid tissues ns well ns malignant cells or represent a multiiTtilri 
origin of teratocarcinoma along the germinal ridge is undecided.) Opinions\ary 
equally. It is difficult to explain metastasis of adult tissue but all refcictin- 
checked refer to the occasional occurrence of this phenomenon. 

Case 2. A 34 year old man had had for 7 or S years an cidargcd, hard, pniu'.t" 
light testis which in the 24 hours preceding admission to the hospital had sud¬ 
denly become painful. A diagnosis of testis tumor was made and a scrotal ordi- 
iectomy performed, the pathologist reporting embryonal carcinoma. Oar "u-. 
later retroperitoneal gland dissection was carried out employing the Xapiniat-'. 
technique, as described in the preceding case. 

All fatty, lymphatic and areolar tissue was dissected from the region "fib 
right kidney and renal pedicle downward over the aorta, vena cava, comnv ' 
iliac and external iliac vessels. Xo metastatic lymph glands were found h} d 
pathologist in the specimen resected. Subsequently the original diagmi'S 
changed to seminoma. 

The postoperative course was uncomplicated. The patient was nut of fol< • 
the eighth and discharged on twelfth postoperative day. 


COMMENT 

To quote Xagamatsu: "Resection of portions of the ribs medial to their.m-'^ 
followed by retraction causes the twelfth and eleventh ribs to be pushed np u - u ' 
currying with them their attached portions of the diaphragm and cniit.nr^ 
pleura. The tenth rib, which at the same time has retracted upward one mr • 
space at its freed posterior end, is further retracted upward by rotating 
flexible anterior cartilaginous attachment. This elevation of the pleura m ^ 
intact manner would not be the result should the segmental resection •< 
anterior to the angle of the ribs because the pleura would still be attache* ( 
proximal segment and relative motion of the distal ami proximal segment' 


necessitate tearing of the pleura.” .. 

Kndotmcheal anesthesia was used in both the foregoing cases, and i* 1 a 
method of carrying tin- patient through a somewhat lengthy operation. 

The procedure was well tolerated, as manifesK'd by a rather smooth ‘" '.j.'. , 
cence in cmr 2 cases. Xeither one complained ot postoperative fi.aa. 

"a< \ cry little abdominal di-tent ion. I Jeep breathing exercise.- were etc c ir... 
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Tip' ultimate stability of the back is not impaired. Both patients are back at 
work and have pained in weight. 

SUMMARY 

According to modem concepts, the extrapleural, retroperitoneal technique of 
Xagamntsu gives adequate exposure for radical lymphatic dissection in testis 
tumor. 

Two ca-es of radical retroperitoneal dissection by this technique for testis 
tumor are herewith reported, both with satisfactory immediate outcome. 

Mflirnl. 1 r/.* Bhlg., Wilmington 0, Del. 
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TESTICULAR TUMORS: CLINICAL DATA ON 131 CASKS 


CARL RUSCIIE 

The analysis of this group of testicular tumors is primarily concerned with 
an inquin,’ into clinical aspects: Is there a significant difference in survival 
among these different histologic types, and if so, is there an assignable rsin*e; 
is prognosis related to any measurable factor, ns age, duration of symptom*, 
therapy or histologic findings; is cryptorchidism a predisposing factor to malic- 
nancy; is radiation advantageous as an adjunct to orchiectomy and if so, whidi 
tumors should be radiated; and what is the response of metastatic lesion*' to 
roentgen therapy? 

Since there is a difference of opinion among pathologists as to a universal 
acceptance of nomenclature, some explanation of certain correlations Mwern 
the histology of the tumor and the course of the disease seems warranted. 

The complexity of the structure of new growths originating from embryonal 
tissue of totipotent proclivities and arising from one or more of the three germinal 
layers, has provoked a varied description and classification of such turner-. 
Clinically, it has been supposed that one type of cell might predominate ard 
even mask the presence of less conspicuous elements. Under such circumstance-, 
where there has been a variance in the degree of malignancy, the ultimate pm;- 
nosis and response to therapy could be accounted for on the basis of Ibc more 
malignant elements. 

The past decade has recorded many serious attempts to simplify and t" 
correlate the clinical features of tumors of the testicles with the gross and m’n m 
scopic structure, and if possible to establish an acceptable criteria for a m" > 
uniform system of treatment and a more valid means of determining a pn>gu«*i ■ 
I have elected to use the classification proposed by Moore and Friedman (fie- ■ 

The data for this study were compiled by abstracting the medical rc'nn 
from eight hospitals within the Los Angeles area, upon patients who had n 1 
logic diagnosis of a testicular tumor during the period of January ID 12 to.lanu'P 
ID IS. A total of 131 cases was found to have been indexed. Ibr f° I 
program in this study closed November 1050. Questionnaires were submit << 
to attending physicians as to whether roentgen therapy was adrnuiHtn * 

progress of disease; and the present status of patient. '1 he amount of r.u i-an 
.a, I All ,.r il, n os were vents’- 


was obtained from tlie radiologists. AH of the death certificates were ' ' ^ 

At the dose of the study there were S patients whose present status con < 
determined accurately; 3 with a seminoma; 3 with an embryonal can iimm-u ^ 
2 win) liad an adult teratoma tumor. The total cases, 131. were u-'s j. 
computations of distribution of histologic typos; age incidence: organ an ^ 
imdesrerided gonads; and presenting symptoms. All other analytical P ra * 

Arknowlclirnw-nt for si .-it ist i<:it assistance is civen l>rli-r)inllJ’i.'j )< 

I.^rUjrrr in (Inrtildfv f Biometrics*, l*i»iv#*rs*itv of ('uhfnrtria Sritool *' 

Francisco, T.'ilif. . , t - v.jr, V^’* 

K#m<I at annual nicotine. WY-tcrn Section, American l/rompra! 

I'laho. June 1 .V*. |MI. 
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were based on the 123 cases with conclusive information as to present status at 
rln-e of investigation. 

.‘■eminomtis and embryonal carcinomas occur with greater frequency than other 
tyjH'S of hi-tologie entities, and with co-equal incidence in this study (31 per 
n .,U). 'Hie incidence of adult teratomas (15 per cent), and teratocarcinomas 
(11 per cent) was also practically equal to each other. True chorio-epitheliomas, 
tin- ino't niiilignant tumor of the testicle, are rare, and the microscopic sections 
of this group (2 per cent) were submitted to Friedman for confirmation of 
diagnosis. The pathologic entities among the benign tumors (7 per cent) were: 
gumma, fibroma, mesothelioma of tunica vaginalis, fibromas of tunica vaginalis, 


THEORY OF HISTOGENESIS 
OF TESTICULAR TUTORS 



1 I*:. 1. Theory of liistogenc.-ls of testicular tumors 


HI I Mil 






gtatnth 

He mejiiencr ..f te.timlar malignancy is pro-cminont during the rears of 
m.Aur.'ttn -c M1 al activity, with the mean age for the 131 cases Wing 3t> years. 

lo and the oldest 77 years of age. There was no sig- 
l-'twi-en the mean ages of the group with seminoma (3S 
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carcinoma approximate each other rather closely; while that of the group ujfh 
adult teratoma not only shows a mode in the lower age of 20-2!) years. Ic: 
begins in the earlier age group of 15-19 years and docs not extend Ix-yoml the 
30-39 age group. 

The mean ages of this series are slightly higher than those reported by 
Friedman and Moore (194G), and O’Connell and Geschickter (1950) alios' 
stud ies were confined to men of military age. 

Testicular neoplasms appear to have a predilection for the right testicle, a.« 
SI (G2 per cent.) of these tumors developed on this side and 50 (3S per rent' 
involved the left organ, in conformity with previously reported statistics.'Here 
was no instance of bilateralism in this series of cases. 



Fin. 2. Percentage distribution of 131 testicular tumors 


citvi'Toncitinisxt 

Whether a crypt orchid has a greater propensity for the development^ 
malignancy than a normal testicle has been disputed since 1S51, when if 1 ^ 
first asserted that undescended organs frequently became maligna" 
always has l>ccn a discrepancy among the reports by various writers mw-rn ^ 
the actual index of incidence. Campbell (1942), in reviewing the literature. ^ ; 
the frequency of malignant change in the undescended testicle to lie mg '• | l _ ^ 
Gilliert and Hamilton in their study (1910). Whereas. Carroll (19b 11 
“The statistical frequency of maligmmt cryptorchidism will never l>c am • ^ 

to mathematical study until genenilly accepte<l accurate data arc l ,r ’ f j , 
and proven. All past statistical studies on this subject therefore 1 * ’* 
disregarded as lx-inc definitely open to question.” .... 

The potentiality of malignancy in many instances has Ix-cit the l ur, ‘^ 1 
argument for surgical removal of the ectopic testicle. In the sum 1 ! ... 

years and front the saute hospitals, front which the data for thi' study ° 
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neoplasm- were* compiled, there were 107 undescended testicles surgically re- 
movrd. Histologic examination of these 107 testes demonstrated the absence of 
a malignant process in all instances. Of the total, 107, 99 (S2 per cent) were 
a-'Oriated with a hernia; 19 (2S per cent) were complicated by either a hydrocele, 
hematoma, torsion, orchitis, hemorrhage, epididymitis, varicocele or spermato¬ 
cele. 'Che mean age was 32 years for the group of 107 undescended testes which 
did not IxTomo malignant, the age when a testicle is likely to develop malignancy. 

In a forthcoming paper dealing noth testicular tumors during childhood, I 
have observed that the maximal incidence is before the third year of life. There 
wa- no instance of tumor development in an ectopic organ among these children. 
Seven of the 12 cases were teratomas; 3 were embryonal carcinoma; and 2 
dermoid cysts. 


TUit i: I. fifteen caret of undescended testes. In 11, tumor developed in abnormal organ, in 4, 
tumor dn t loped in normal ter lit in pretenee of a corresponding ectopic organ classified as 
to age, type of tumor, and interval belteccn orchiopexy nmi tumor development 
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(1943), there was a greater frequency of malignancy of the right cryptorchiil. I 
found that in 1] of llie 15 ectopic testicles which developed tumors, the leu 
organ was involved seven times and the right only four times. 


SYMPTOMATOLOGY 

There are no discernible pathognomonic symptoms of a malignant testicular 
tumor. The most distinguishable characteristic is an insidious, painless, local 
enlargement of the testis. This was present in 9S cases (75 per cent). Tumcfartiici 
accompanied by testicular pain has been difficult to evaluate. Two of the 27 
patients who experienced testicular pain had benign neoplasms (table 2). 

A primary testicular lesion may develop metastatic lesions without early 
corresponding clinical findings in the testicle. In 5 cases the presenting symptom 
was a retroperitoneal mass, and for a limited time the primary neoplasm wa- 
assumed to be of other than testicular origin. In one of these cases, testicular 
manifestations did not occur until S months after the initial apimanmcc of a 


Table 2. Initial presenting symptoms of 131 patients in 'th testicutnr tumor/ 


Painless enlargement 
Painful enlargement. . 
Ketro|K?ritoneal mass 
Pathological fracture 
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retroperitoneal mass. There was also an extraordinary clinical course in a patient 
aged 77, who sustained a pathological fracture of the right femur. IJc prescale 
no evidence of primary neoplastic involvement for S months, tit which time t. 
right testicle enlarged and palpation revealed a hard, firm tumor mass. .^ 11 r 1 
scopie examination of the surgically removed specimen disclosed an embryon. 
carcinoma of the testicle The patient expired 3 months after orchiectomy- 
There were no statistically significant differences in the internal 10 bn ^ 
onset of symptoms and confirmation of diagnosis for the different .'I*' 
tumors. The duration of symptoms for the entire group ranged from 1 "o • ^ 
5 years. There were no differences in duration of symptoms among the ^ 
of patients who had metaslases at the time of diagnosis, those who sulreq ,ini 
developed metastases, and those who arc alive without evidence of discus' ^ 
Rapidity and size of the tumor growth varies, and is believed to be « rn,nI ‘ ^ 
prognostic value. True chorio-opithcliomus, the most malignant of all ■ 1 
tumors, are diminutive in size and at times difficult to palpate. ^ ., 

'rnuima is not a component in the genesis of neoplastic growth, 1 *" 11 ^ ^ 
function in the dissemination of existing malignant cells has not Ircenasr ^ ^ 
The late .lames I’.wing. pathologist for the Memorial Ilo-pita 
Treatment of Cancer and Allied Diseases, stated: “It is generally ^ 

trauma may activate a latent cancer and increase the growth energy n 
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but the grounds for this view arc unsatisfactory. It is doubtful if any primary 
,-anrer is ever in a state of quiescence, although the early growth may be slow. 
The idea that trauma may endow the cells with greater powers of growth must 
1- rejected. The prowth energy of tumor cells is determined by the conditions 
of origin. altlmuch its manifestation may vara- with the environment ... Present 
data confirm the view, long since adopted by pathologists, that a single trauma 
of normal ti.-uics is incapable of producing a malignant tumor.” 

( till x*rt (1013) cited the 21 cases of testicular trauma which Ewing analyzed 
from a nudicolcpa! aspect. The possible relation between tbe trauma and tbe 
accelerated growth was accepted in 4 of the cases. The anatomical position of the 
organ makes it more susceptible to injury, as a tumor may go unobserved until 
pain i- experienced resulting from external violence. Of tbe 25 patients in this 
study who associated trauma with the pathologic organ, eleven were concurrent 
with the onset of symptoms; and the interval of time between injury and tbe 
o.-i lirrenee of symptoms for tbe other 14. ranged from G months to 26 years. 

CiynecnmaMia is usually a manifestation of the disturbance of the hormonal 
production, and wa* an uncommon objective finding among this group. Tbe 
syndrome in this group was associated with seminoma, embryonal carcinoma, 
adult teratoma, teratocarcinoma, and ehorio-epithehoma. It was present in 5 
e,v<". at the time of diagnosis, and in one instance developed 1 month prior to 
death. 

differential diagnosis 

Wie n n^tieular palpation reveals a symmetrically enlarged organ, smooth or 
irregular in shape, from a firm to hard consistency, the presumptive diagnosis 
diotild always l>o malignancy. The only acceptable procedure for confirmation 
<>' t\e- dingnoris is an orchiectomy with microscopic examination of the surgical 
qs i unen. A lm>py procedure is condemned. The histologic examination of a 
biop-y sj>erimcii in 1 case showed granulomatous tissue; 4 months later extensive 
ini-tavtao's had develop'd. Upon surgical removal of the testicle, the micro- 
os tilin'- showed a tenitocarcinoma. The patient died within 2 months. Ordinarily 
th- tumor affects the Kxlyof the testicle; though of the total, 131, there were 10 

11 )-t cenn with invasion of the epididymis as demonstmted on histologic 
1 xaiuiiiation. 

Ih’- c.uly nsognition of these neoplasms may Ihj confusing l>eeause of the 
‘itmlarity sy m p, ( ,.„s with other scrotal diseases. Sixteen of the 131 patients 
i,.' “.itv'dy diapno'iil, four received siipjiortive treatment prior to surgical 
titiiin; m\ m re diagnosed as hydrocele. seven as epididymitis, two as 
•.■'.'..mri u!idi''>vnd‘sl ti-sies. and one ns a spermat<K - ele. 
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Ormond and Best (194S) found the metastatic process to appear earlier ir. 
men under 30 years of age. However, I found age to Ire of no prognostic vahn> 
among this group. There was a significant relationship between the type if 
testicular malignancy and the presence of metnstases at time of diasimd*; 
among those with seminoma, 15 per cent showed early dissemination; ‘JO jv;r 
cent of the embryonal carcinoma group; 35 per cent with adult tenitoma; 12 
per cent with teratocarcinoma; and 100 per cent within the chorio-epitlielinnu 


group. 

It is an axiom that prognosis is greatly dependent upon the presence nr 
absence of metastases. Roentgen therapy appears to have a definite value in 
some instances where metastases have occurred, as a number of cases have b'ta 
reported where the disease has been arrested for a considerable period of time 
by radiation. 

There was evidence of roentgenographic regression of metastatic lesion-- in 
eight instances of the group which were followed to the close of the investigation. 
A patient with retroperitoneal involvement from an embryonal careinoimfou- 
tumor, who received -ISOOr is alive and well without evidence of disease 71 
months later. Another patient who presented lung metastases at the time <>. 
examination, received S,S50r preoperativelv and a total of 21,1 OOr distributed 
over the thorax, pelvis, and abdomen subsequent to the surgical removal of an 
embryonal carcinomatous tumor. Within four months the roentgenognim- 
showed regression of the metastatic process, and the patient is known to 
alive without evidence of disease 38 months subsequent to diagnosis. Barnnp- 
(1914) reported a similar response to roentgen therapy by regression of cmhooua 
carcinomatous metastases, with quiescence longer than has been experience 
with other testicular tumors. . | 

An extraordinary convalescence ensued in 1 patient who presented alslomm^ 
and mediastinal teratomatous metastases at the time of orchiectomy. A tota <• 
25,000r were administered postopcrativcly. After 4 years, the patient i- "t 


and leading a life commensurate with his age of 31 years. 

Friedman (1947) in his histogenetic treatise of testicular tumors, , , - ru 
the evolutionary procedure of the differentiating components of germ-eel ^ 
and their metastatic processes. In his study of 922 eases, 0.4 ]>cr lent 
tumors were pure chorio-epithcliomas, with an incidence of 25 per rent o 
deceased cases containing chorio-opitheliomntous metastases. In this stu 1 .'- 
of the patients with a teratoma tumor was nutopsied a year stih.-iqnei^ ^ 
orchiectomy; postmortem microsections showed chorio-epitheliomatou 1,1 
tases of the lungs, adrenal glands, pancreas and kidney. The unimohr 1 ^ 

showed hyperjilasia of llie interstitial cells of Leydig. If is known that ird rr 
tumors are very nire, though hyperplasia is not uncommon. 
roentgen therapy may have lieon the contributing factor in the ( ' irri '. ^ . 
spermatogenesis of the remaining testis. Extensive bilateral gyncronw^ ^ 
currcd I month prior to death, a syndrome frequently associated vi 


chorio-epithcliomas and interstitial cell tumors. 
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LABORATORY tests 

Oonadotropic hormone in the urine of a liost with a testicular malignancy was 
«»\»sTV«l ‘20 years ago by Zondek, who believed it to be a serviceable diagnostic 
adjunct The principle of this test has undergone many modifications with limi¬ 
tations of its usefulness. Francis (1945) believes that with a more strict stand¬ 
ardization of technique, the test would be of considerable value. 

A negative test does not rule out a malignant testicular tumor. The vast 
majority of the hormonal bio-assay tests in this group of cases were negative. 
The infrequent positive reactions were not limited to any one of the pathologic 
groups 


TYPES OF THERAPY ADMINISTERED 


'Hie nurd efficacious method of therapy for testicular neoplasms remains n 
controversial subject. Should a simple or a radical orchiectomy be performed; 
should roentgen therapy lie administered to all types of testicular neoplasms, 
and if what is tho optimum time and amount to lie administered? 

Lewis (HIIS) recommends the Chevassu procedure, which consists of extirpa¬ 
tion of tc-tide, epididymis, spermatic cord, and dissection of regional lymphatics 
to the renal pedicle, for all malignant testicular tumors other than seminomas. 
K\tenrive retroperitoneal lymph gland dissection has had few supporters. Most 
clinicians advocate a simple orchiectomy, removal of testis and epididymis for 
all type* of tumor. In this study there was no instance of a radical procedure. 

The histologic properties of these tumors arc believed to respond differently 
to roentgen rays. Chevassu (190b) disclosed the theory of the radiosensitivcncss 
<>f M iniiiomas, and the radioresistance of teratomas was evolved by Desjardins, 
Sqiiiti- and Morton (192!*). Ahlbam (19-17) stated: “Our experience is that some 
tumour- In-longing to the mixed tumor and adenocarcinoma sub-group have a 
tadio-i'tiriiivity which comes very near that of the seminoma.” 


In I’atiT-om’ discourse (1919) on seminoma, lie stated: “It is one of the few 
tumour- in which prophylactic irradiation is always indicated, even if there is 
m. -uggi-timi of Mwotidary involvement.” Sheetz (1912) in his study of 54 cases 
1, I:i 'oni:i found them to lie extremely resistant to roentgen rays, and dc- 
n rniim-d that a cure was dependent on early orchiectomy. Xcsbit and Lynn 
1 1 l '* 1 advocate prophylactic ptetoperative radiation for all testicular tumors 
' in (]ioriti.epi(||c!ioma<: whereas Riba (1950) advises postoperative radiation 
i"T all malignant tumors except adult teratomas. 

1’iojs,f,„ preoporative radiation maintain that roentgen therapy will 
['o.i.it di-■< mination of the metastatic cells by sealing o(T the lvinphaties. 
HRHi 1 dial roentgen therapy will alter the histopathologic projiertir.s 
. 1 ' '' ^ ' 1 “ •’ ’h' - accuracy of diagnosis, Others Itelicve it is inexpedient 
• a tumor which has not Ims-ii examined histologically. One of the 

,” 5,KMIr pn-«.)H.raiively .and the microscopic sta tions 

"l b '•ice. tituoinas ,,f the tunica \aginali-. 

' v, udy were compiled from eight different 
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hospitals, there was no standard method of treatment. Thirty-seven of tl' 
total protip, 131, were treated by orchiectomy only; seven of these were Itenirr. 
tumors. The SS eases receiving palliative and curative postoperative nuliatbn 
were proportionally represented among the different histologic types. Metastatb 
lesions were present in the 4 cases which were radiated prior to orchiectomy: 
and in two instances, at time of roentgen therapy, the primary lesion was assume! 
to be of retroperitoneal origin. The clinical course of the chorio-opithelioma vhiA 
was treated by radiation only did not warrant surgical extirpation; anil tb 1 
postmortem microscopic sections confirmed the clinical diagnosis (table If). 

Supervision of roentgen therapy was not restricted to one radiologist. Ti.” 
theory that certain tumors are radiosensitive and others radioresistant wa- ti' 1 ' 
observed in all instances, nor was there uniformity in the technique used er 


Tarlk 3. Treatment administered to 131 cases of testicular neoplasms 
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total dosage of roentgens administered to the different types of tumor.-. ^ 
variation in time of survival of patients with different tumors, when corn a 1 
with the total roentgens, is an interesting observation. _ , 

Seminoma. One patient who received a total of 3000r has lived 10.“> nu'i> ^ 
wliereas another patient living 70 months had 13,000r. 'llic maxima! t 
21,OOOr was administered to a patient with metastatic lesions, "lto < 
months following orchiectomy. . ■ ; 

Embryonal carcinoma. The 3 patients in this group who rccehed the nut • ^ 
dosage, 2000r, have lived 81, S3 and 89 months respectively. A patient n,< ' j tf j 
21,OOOr has lived 90 months; and the maximal dosage of 34,OOOr is • ,,rrt 
with a 39 month survival. . ^ v 

Adult teratoma. The patient of this grout) who has lived the longest,. »m 
received the minimal do-age, 3000r. The patient who receiver!-• • ^ ^ ( , 

regression of the metastatic process, as previously mentioned, is still a n 
months. . jj. 

T> rnlorarrmomn. The diagnosis of the patient who has lived 19a n. ^ ^ 
receiving a total of 1 l.OOOr. was confirmed by the Army Institute of a ^ . 

A patient who received 12,OOOr has lived 33 months; and the maxima 1 
17.OOOr wa- admini-tered to a patient who died 13 months after di.um 
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SURVIVAL 

'n,f time element prevailing between diagnosis and the close of the follow-up 
program (Novcmtxr 19n0) permitted all eases to be followed through the fourth 
survival jr riod. 

Annual mortality rates and successive annual survival rates for seminoma, 
embryonal carcinoma, adult teratoma and teratocareinoma were calculated 
according to month and year of diagnosis, and grouped uniformly as to maximum 
la-t year and month of follow-up since diagnosis (table 4). There are nine 
pn-dhle survival periods dependent upon the year of diagnosis; cases diagnosed 
m 1912 were followed to the ninth survival period: whereas cases diagnosed in 
19!” were followed through the fourth survival period. There are three basic 

T'.n.l t. T<>;< i! Minif.rr of cam of/our pathotnqic entitle* at risk in each turriral l/car, Ihc 
}* r rmt r. 0* Ml if’/ in for?, yrnr and the per cent Pitrriror* nt the end of each r/ear 
of the initial total ente* in each group 
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CASE REPORT 

A man 27 years of age, with a chorio-epithelioma, when first seen complaii.el 
of increasing pains in the hips, sacrum, and coccyx following a fall at work;» 
months previously. Gross hematuria was the only manifestation of genittv- 
urinary disease, and this occurred S months after the onset of the illnc-'. 

Physical examination disclosed a firm, fixed mass in the epigastric regiia 
5 cm. in diameter. A right hernia was present. The right testicle showed atrophy: 
it was one-half the size of the opposite gland and its consistency was coiidilorel 
normal. 


2"“ AND 4 th YEARS SURVIVAL FOR FOUR 
TYPES OF TESTICULAR TUMORS 
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Tin. 3. Second and fourth years survival for four tvj>es of testicular turn 

Cystoscopy revealed an ulceration at the dorsum of the prostatii u ^ lt lf ' 
about i'm. from the bladder neck. Indigo carmine injected intraveno'i' 
peared in good concentration from each kidney. The retrograde pyeloira 
were normal. Hoentgenograms of the lower thoracic and upper lumbar I 
discloseil an osteochondritis of the vertebral plates, and degenenithc ' uU * ( . , 
the posterior articulations. Roentgenographic studies of the ga-tro-uit . 
tract revealed a mass in the left upper quadrant, displacing the di-tal P" rtl 
the duodenum and jejunum. dr'"' 

The subjective and objective symptoms were progressive in nature.. ^ 
there were no manifestations of testicular involvement. Microscopic •* ' , 
a biopsy from a riuht inguinal gland revealed the presence . 

epitliclioinatous involvement (tic. ■!). The primary lesion was n'-unio . 
the richt testicle, but the presence of a tumor mass could not 1*' 1’,'^’‘ 

Roenlccn therapy was instituted hut a very rapid progression “! t ■ , 

followeil. Death occurred t> weeks subsequent to the appearin'' 
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dorninal m:i". The necropsy examination disclosed a chorio-epithelioma of the 
riirht tf.-tielf* with metastases to the mesenteric lymph nodes, inguinal lymph 
node.-. liver, spleen, adrenals, pancreas, urinary bladder, ureters and recto- 
siemoid. Tin-re were two small nodules present in the right testicle, measuring 
1 cm. and S mm. in diameter respectively (fig. 5). Forcible palpation of this organ 


n<; 

rh -if t 
Mich i 



. t. Cl.orin-cpillirliomn showing pale polyhedral cells with large vesicular nuceli and 
‘i pan- r\i<ip!n«m (Langhans’ cells). Chant cells with multiple, sm 
"? ‘jncjtial tyj*\ X iso. 1 ’ 


small, oval, dark 
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with no subjective complaints until pain developed 3 days prior to cxtirp.ui" 
of what was assumed to be a teratoma. The histologic examination di-vliwl 
fibroma arising in the region of the rete testis, which is a slow-growing prc-x--. 

Tubular adenomas are Ixdieved to originate from the Sertoli cells ami tl.-> 
infrequent occurrence in men, though common in dogs, has l>een a-sori: t t-! 
with pseudohermaphrodites or cryptorchids. One of the patients in this stuij 
had an orchiectomy for an undescended testicle, and the tubular adenoma r..-.- 
an incidental histologic finding. 

In two instances, the microscopic examinations revealed the tumors with:-, 
the tunica vaginalis; one, a mesothelioma; the other, multiple fibroma. Friednu: 
classifies a fibroma of the tunica vaginalis as a pseudo tumor, describing it a-a:, 
abundance of connective tissue with vessels, calcium, and minimal amount if 
lymphocytes. Mesotheliomas, a very rare pathologic entity, are also known t" 
occur in the epididymis and fallopian tubes. 


COMMENTS 

The overall 5-year survival for this series of malignant testicular tumors"-- 
54 per cent. The survival rate may be correlated with the degree of diffon-ntiv 
tion of the neoplasm, as the 5-year survival rate for seminoma was I>1 pern:... 
embryonal carcinoma GG per cent; adult teratoma 43 per cent; and tcnimom.- 
noma 21 per cent. The mortality rate was highest during the first 2 years-afu. 
diagnosis, demonstrated by an overall 35 per cent mortality for this period, i 
study suggests that when the period of survival is 2 years or more the progm^ 
becomes more favorable, since the extension of the growth after this intena 
time is generally confined to a solitary metastatic lesion. 

Malignant tumors of the testicle arc a local disease for a certain pm- ■ 
time. If the diagnosis is made and orchiectomy performed during tin- I*' 1 ’ 1 
the hope of cure is excellent. Therefore, after a diagnosis of tumor is c.-t.ih 1 
immediate excision is mandatory. • i 1 

An interesting observation of the 15 instances of cryptorchidism i- 1 Ml 1 
cases (2G per cent) the normal mate was the seat of the tumor. This 1,1 
tends to refute tire opinion that the undcseended testicle develop* nK1 ^ n ' ^ 
more often than the normally placed testis. It was also noted that in ^ 
where an orchiopexy had l>oon performed with no clinical evidence of turn ^ 
the time of surgery, the patients later developed malignant tumor.-. 11 . 

the question as to the validity of the argument of carrying out on u"j 
the undescended testicle as a prophylatic measure to avoid malignainy ^ 
'Hie treatment of testicular tumors depends largely on their t>j>e. am , ^ 
like- to stress tlie importance of acquiring serial histologic section- 
multiplicity of cellular structure sometimes encountered in variou-pari ^ ^ . 
same specimen. Recently. I had a patient on whom one section o. t i ^ _ 
was pure seminoma, while another section of the same tumor contain^ 
noma and embryonal carcinoma. 'Hie latter finding not only chanc* 


no-is but altered the mode of therapy. 

I’n-npcmtive radiation in tumors of the testicle should Is- cori't 
following rca-ons: 1) Valuable time may l>e lo-t Iwfore the tunio. ' 
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2, Radiation destroys the original architecture of the tumor, complicating an 
accurate mien.-cpir diagnosis. 3) Benign tumors inadvertently are radiated. 4) 
Some tumor.- arc" radiosensitive and others are radioresistant. 

■Hie therapeutic value of postoperative radiation has been shown in greatly 
increased survival rates. but all testicular tumors are not eciually radiosensitive. 
The adult type of teratoma docs not respond to radiation, even though 65 per 
cent of the.-e tumors in this study received postoperative roentgen therapy. A 
h thal tumor do-e of radiation for a seminoma consists of about 1500-2000r, an 
amount which can lie delivered without injury to surrounding structures. If 
there i- an admixture of other tumor types within the seminoma, radiation 
should always l>e given in larger closes. Embryonal carcinoma and teratocarci- 
n-.ma arc much more radioresistant and recpiire a tumor dose of 5000-7000r. 
Tin- amount of radiation frequently distresses the patient and may cause late 
radiation injuries. Choriocarcinomas aTe radioresistant and spread so early 
through the veins that radiation of lymph channels has proven of little value. 

•hung to the lack of subjective symptoms, patients are reluctant to obtain 
medical advice and often the attending physician procrastinates unnecessarily 
Ix forc surgical extirpation of the testicular tumor. The only hope for improving 
te*u!ts "f treatment in testicular tumors is by educating the laity and the 
uv-dica! profe.—ion to Income more cancer conscious. 

I'W’o ,\ . \ in. .XfJio!li;in>(xI JS. Calif. 
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THE EVALUATION OF HORMONAL THERAPY IN CRYPTORCHIDISM 


CLYDE L. DE.MIXG 

From the Department of Surgery, Section on Urology, Yale University School of \!t He. 
and the Gracc-Xcw Haven Community Hospital, Xeir Haven, Conn. 

After 25 years of prescribing and using hormones for the treatment of crypt':• 
chidism, it is time that we arrive at some definite evaluation of the tlmr.ip} 
Hasty and incomplete clinical observations, coupled with too little regard I: 
research, have given the pediatrician who first views these patients a mb'"'.- 
ception of the actual facts. Webster claimed that the use of hormone enured fn 
per cent of cryptorehids to migrate to the scrotnm, while Lowslev claim??':" 
per cent. The literature contains many reports of percentages between thoe t’-v. 
extremes. The age at which hormonal therapy should be given has also Ixxn: 
point of contention. Some advise its administration from the second year t. 
through puberty; others support hormonal therapy in full-grown adults. Tl- 
type of hormone used, the length of time of its administration, and the amour.. 
given vary in different clinics. The preceding points of contention should ikw 1* 
clarified and a regime of treatment be determined which is rational and "ill P 1 ' 
constant results in the hands of all physicians. 

There is no doubt that the chorionic hormone, the so-called anterior pituitary 
like substance derived from pregnancy urine, is a factor in the mobility n L 
undcsccnded testis. The experimental work of Engle, Moore, Dedongh, H"a - 
Doming and others conclusively demonstrates this contention. Yoma< 
Koch found the greatest amount of this hormone in the foetus, that it U" 
tieallv absent in boys up to 10 years of age and that it was present in 
amounts during adolescence and up to -10 years of age, after which it pr. 11111 
declined in amount. The testis usually descends into the scrotum between 
seventh and ninth month in vtcro. It is estimated that 1 percent of the U •' ^ 
undescemletl at birth. 'I'licrc is no doubt that some descend at puberty. • ••‘j ^ ( 
adolescent pericxl is past one would not expect the cryptorchid to deseen ^ 
this has been our clinical experience. The biological and clinical pi< tun - 11 ! 1 
the action of this hormone. ; 

before birth and at birth, under normal conditions, both teste.' h.iu ^ ^ 
opportunity to descend into the scrotum. Clinically, unilateral crypton ' i: . ( 

exceed the bilateral lesion. If one testis descends and one remains a <r ^ 
there must be some factor other than hormonal which influence.' tin ret ” ^ ^ 
the testis along the canal, such as abnormal attachment of the pu 
leformitv of the organ, hernia, hydrocele, ectopia, or malformation. ^ ^ 

feb-^:- 


1m> a congenita! absence of the organ. If both testes remain erypton 


one might hypothecate that, with normal gonads and in the ab'enre i 
tion. there may have l>een in utero a subnormal amount of the hurra j 
at the opportune time for descent. Assuming this condition, an >' ! - 1 
would lx* present fora stici-e."ftil descent after hormonal therapy- 

Itf.ul at American A^-ortation of foniito-t rin:ir> * ,r * 


-it’1 • 
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Tli" motive (wee which causes a descent of the testes is not present within the 
t.-ti-, nor is the gutieniaeulum responsible for its descent, for the latter only 
cuide- th«- direction of movement. Thompson and Heckel and Moore and Tapper 
have referred to the absence or near absence of the cremaster muscle in the 
cn-ptorchid. Hart has clearly shown in his experimental work on the marsupials 
that the cremaster muscle exerts a milking action on the testes and that the 
inits-manilum acts only as a guide. Further evidence is demonstrated in the 
author'" work on the rhesus monkey. This animal is bom with descended testes 
a hisli. after four or five days, ascend into the abdomen or tothe internal inguinal 
ring until adolescence, the sixth year, when they naturally descend into the 


"'■Mum. 

The authorV experimental work embraces a histological study and comparison 
of tb.-ue- In-fort* and after injection of gonadotropic hormone in pre-adolescent 
macaque monkeys. A section of the inguinal canal and cord were taken on one 
side a- a control; and when, after a month’s hormonal treatment, the remaining 
te-:He had descended into the scrotum it was removed for microscopic stud}'. 
The d 1 ’-"ended te-'tes showed grossly a 50 per cent increase in size with histologi¬ 
cal evidence of an increase in the diameter of the tubules and some increase in 
tnti r-titial ti—ue. The tubules of the epididymis had liecome larger at the expense 
"f the iutcrtuhular tissue. The epithelial cells lining the tubules were taller and 
apjw-and more active hut there was no g:\metogenetic activity. The vas had 
enlarged two or three times and had Itecome elongated and ihe vascularity of the 
"h"!e curd was greatly accentuated. There was an increase in the size of the 


lymph sp.ve. with a depo-it of fatty tissue, and the cremaster muscle fibers were 
’th>* sire of the control. Examination of the scrotum showed the dart os 
mil''-." to )*• greatly increased in size with large lymph spaces and increased vas- 
< ulnrity but then* was no change in the skin. The effect of the gonadotropic factor 
1 - !.<■. a ilt to widen the inguinal canal but also to increase tbe size of all the cord 
r, .‘ .un - and the scrotum except the skin and to cause the testes to descend into 
without the development of hernia. The same conditions can he 
P '•hi' <.l b) hormonal therapy in the human male child as liave been produced 
1 ( ••‘doa-eent monkey unless mechanical obstructive factors nr structural 

^ .n.i i.it p.i-i-nt. 1 he-e artificially produced tissue changes are com- 
| nomnlly s<--ti in tlm adolescent child, when the gonadotropic 

( I’ 1 '"' 1 * >n th>* greate»t amount. If we ran apply hormonal therapy 

' t"^.iu*c the rn-ptorchids to descend into the scrotum without the 
' " ’ ' ' ‘ J maturity we will have accomplished the desired result. 
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intended its transplantation fourteen years earlier. We have been un-uni 
in treating adults by hormonal means alone. 

CASES FOR HORMONAL TREATMENT 

It is quite obvious that not all cases of cryptorchidism are suitable for I. ■■ 
monal treatment. Contra-indications for hormonal therapy are found in hoys wit: 
an ectopic testis or an accompanying large hydrocele or hernia. The most f:u 
able conditions exist when the testis lies in the inguinal canal and cannot Is 
forced into the scrotum or when there is a bilateral cryptorchidism whether or 
not the testes can be palpated. There is always a reason why testes do not de¬ 
scend into the scrotum. If both testes remain as cryptorclnds one can hypotb- 
cate that the reason for failure to descend was a subnormal amount of tb 
hormone at the eighth and ninth month in ntcro and can expect that those rass 
will respond to hormone therapy. One should rarely expect to lx? successful h 
the hormonal treatment of unilateral cryptorchidism because both testes bu 
been subject to equal effects of the hormone in ntcro. The physician should cm:- 
cisc greater diligence in the examination of these conditions. One rarely MS'-a 
fully developed scrotum in a child with an intra-abdominal testis and the scrota... 
is never developed on the side where there is a congenital absence of the test.-, 
so that there are, theoretically, only a few cases of cryptorchidism where a si • 
cessful descent of the testes can be produced by hormonal therapy alone. 


TYPE OF HORMONE 

The hormone known as Follutin-S is the hormone used in our clinic. 1 su.'b 
250 international units are given intramuscularly 3 times a week ford ncc 
a total of 3,000 units. This amount is sufficient to produce an artificia a ( l ^ 
eenee with a slight edema of the foreskin and scrotum and the de.-i'cnt o. I 
testis will follow in this period if it is to come down at ndolcsccnre. In other "<. 
a false adolescence is produced. It will not cause much actual grout i ^ 
phallus or of pubic hair. The administration of lesser amounts over a | 1 - 
period of time seems injudicious and the giving of more units tinncrcs. a . ^ ( 
eently in the Journal of llir .1 mcrican Medical Association the question 1 ^ 
and answered as to hormonal therapy for the undoseended testi-. A< . 
advanced that 30,000 units should be given over a six to eight U(H I Kl , 
children 11 to l-l years of age. We can not subscribe to this ad\ic(. It ' ^ ^ 
hormone over too long a |x > ri<xl is given there are adverse reaction-' . . 

be kept in mind, such as precocious sex development and closure of s"m' ^ 
epiphyseal bone centers, which prevents the full development of ^ 

One must be fully cognizant of the harmful effects resulting from tin 
gonadotropic hormone as well as its value. . , ll( jj. 

Androgenic hormone has boon advocated by several authors a- •-•■l’ 1 _ ^ ^ , t 
anterior pituitarv-like hormone in producing a descent of the crypt <>:■ ^ _ 

male puppy, androgen causes an aspermia and lo-'s of gametogem tu I 


Ileckel has reminded is of the diminished spermatogenesis in dm 
male honnone therapy. If spermatogenesis is a factor to lx- dc~- n 
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dmuld nut W given for ea-es of cryptorchidism. We use androgen if the testes 
not develop after they have been surgically transplanted to the scrotum. 

It i- quite evident that one can expect a full descent of the crypt orchids by the 
u-c of chorionic gonadotropic hormone alone in only a few cases, probably 5 per 
c.-nt or lo--. It- greatest usefulness is as an adjunct to a surgical orchidopexy be- 
cau-f■ it elffiigatcs all the cord structures, including the vas and vessels, and pre¬ 
pare- the scrotum for reception of the testicle. A regular coun?e of hormonal 
therapy i- given preopera lively in selected cases and the surgical procedure done 
immediately. The technique of the operation is greatly facilitated and even in 
the mu -1 dillicult caws sufficient cord length can be obtained by transplanting 
the t<-ti- Is'in-ath the deep epigastric vessels. We have never had to perform an 
ori hi'leetomy after adequate preoperative hormonal therapy. 

Of ISP cu-e.- of cryptorchidism, descent of the testis took place with hormonal 
therapy alone in ten eases, or .5 per cent. Of the 201 surgically treated ttnde- 
■''end'd te-tc-, agenesi- of one testis was present in 9. Orchiectomy was required 
m 12 ea-'s Iwenu-e of short vessels or a deformed organ, but only one of these 
pati< nt- had Is-on subjected to preopenitivc hormonal therapy and that one in¬ 
adequately, 1 he main me of chorionic gonadotropic hormone is as an adjunct 
to -nrgerv. 


SUMMARY 


f h" hormone containing chorionic anterior pituitary-like substance is of par- 
teulnr value in the treatment of cryptorchidism. 

1 ollutiu-s. 2.i0 international units, given intramuscularly 3 times a week for 
a total of 3,tVV) unit - i- Miflieient. 

• >p!mmm age i- the fifth year. 

Hormonal therapy will ean-e tlje full descent of the ervpforchid in about o per 
•• tit of the ea-e-. 


It- gre.ite-; value i- fa-1 an adjunct to surgery, 

survtc.d otehi.vtomv ha- never been nere-sarv following 
tler.ipy. 


ade(piate hormonal 
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SURGICAL TREATMENT OF CRYPTORCHIDISM 
JOSEPH H. IOEFER 

From the University of Illinois Collcgo of Medicine, Division of Urology, Cl.icag >, III. 

The need for surgical correction of persistent cryptorchidism is now goner.'."? 
accepted. The failure of the retained testis to develop fully wasdcsorilxx! by .In!.' 
Hunter more than 150 years ago. The excellent and thorough work of (V. 
Moore proved the need of the testis for an environment at a temperature IfUr 
that of the body normal. 

While the failure to mature is the chief reason for bringing down the rryp'e:- 
chid testis, there are others of importance. The possibility of malignant decel¬ 
eration is of such magnitude ns to demand consideration. Our own exirorieiio 
has been such that \vc feel that this factor alone warrants orchiopexy, even in tb 
adult. The cosmetic factor, although not medically important, should net 1> 
disregarded. 

Endocrine therapy of crypt orchidism has now assumed a different role fnrr. 
that assigned to it when it was introduced. It is now more often used as a teM <. 
as an adjunct to surgery rather than as a sole mode of treatment. We use end'*- 
crinc injections before surgery in most prepubertal cases. 'Ibis cstahli*.i'" 
whether or not the testis can descend into the scrotum with endocrine^timnlatio. 
alone. If it can, and there is no separate indication for surgery such a* as- 1 * 
hernia, the child is allowed to wait until puberty when the normal endon 
stimulus operating at that time can be expected to cfTect descent. If undo'ni 
injections arc ineffective, surgery is then done before puberty. 

Most urologists make an effort to bring the testis down into the scrotum v ^ 
pubertal changes begin to appear. There arc some, a minority, "ho "ait 
year or two nftcr pubertal changes become apparent. W c have felt that tin ,f - ■ 
has the best chance of responding to the endocrine stimuli of puliertj > 
already in the scrotum at that time. « 

The surgical principles underlying the operation of orehiopex? are no ^ ^ 
established. The desired result is to have the testis, with the spermatn ' 
and the vas deferens intact, in the bottom or midportion of the scrotum. ^ 

The testis as well as its nutrient vessels and the vas deferens must lie r " n 'l ^ 
liberated. Fixation of the freed testis in the scrotum is considered *'"< ■ ■ ^ 
most urologists trxlav. It is relative to the method of fixation that nm-t« i 1 
of opinion have arisen and different techniques devised. 

The following is a brief description of the surgical technique wo^iio" >i ^ , 
brief comments about alternative procedures that have been tried, 
nique is shown in figures 1,2, 3, -1 and 5. 1 lli : ‘ 

The usual inguinal incision is used, if necessary extended up be} on* 
ior superior spine. The inguinal canal is opened and the testis, if jh< r '; | ... 

uj). The guliernacular structures, if present, are dissected ln duir p ’• 
taehment and divider!. 

,ire"'! ■. s-" 
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I t<.. 1. Mu-rh' splittint: opening .shove inguinal canal. This is helpful in freeing sper- 
ii'.v.K ..h high in ahtlomon. Peritoneal cavity can also he opened anil explored through 
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cases in which the testis is situated high in the inguinal canal or in the nld'*x :. 
the vas and epididymis may extend well down into the inguinal canal and tbr. 
turn back to join the testis and this loop may easily he injured. 



Fio. 3. After application of traction for many weeks 



I'm.. -4. Method of appHini; traction through a button hole mad" thrntjJt cn 
structures. 


If the t<\~tis i~ not in the nmuinal canal, ttlKlomiual pro.-~uro 1>> 
"ill often help to extntde it through the internal riiic. If the te-te e 
catr-ii. the (mea-.-'iis vattutali-. if present, i- opened and (he fin"' r 1 



t.. 
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th<- p■ritn:i<>.G cavity. The testis may he felt in any direction, but commonly 
twlo'-v or lateral to the internal ring. It is usually possible to bring it through the 
internal rina without great difficulty. If the testis is fixed up high in the abdomen, 
it i- le tter to approach and free it imra-abdominally through a separate muscle 
'phttitic op-ning higher up. 

< )»»> of the ino-t important parts of the operation is the complete freeing of 
the »ord structures from the overhung peritoneum of the processus vaginalis. 
Tli" p ntonenm is divided just proximal to the testis and removed completely. 
In erypinTi'hidhm this peritoneum is much more adherent to the cord than it is 
m the ordinary inguinal hernia. The very tight adhesion between the peritoneum 
and tli" cord structures is an important factor in preventing complete descent, 
inn-ttoii of liouid by needle just under the peritoneum is a useful maneuver to 
« !"p tin- prop-r cleavage plane. 

Ml connective tissue strands joining the peritoneum and the cord elements 
uni'’ !"■ thoroughly and completely divided. Likewise, all remnants of the inter¬ 
nal and »-\t<mal s|>ormatir fascias as well as the cremaster muscle must l>c re- 

r* 

k 
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vessels helps to locate them. From this point they are freed completely from:.-.; 
peritoneal or other adhesions both down to the inguinal ring and up ton p:v 
above the pelvic brim, thus allowing the maximum extension. 

If the testis cannot, be located in the groin or near the internal ring, thi- typ 
of incision allows one to do an intraperitoneal exploration. On removing tl- 
retractors, the muscles fall back to their normal positions immediately ami w 
or two sutures are enough to make a sound closure. This maneuver is much men 
satisfactory than cutting the lateral fibers of the conjoined tendon. It gives exp- 
sure where needed and the closure is better. 

Lack of length of the vas deferens is seldom a cause of trouble or of failure 
to bring the testis all the way down into the scrotum. As mentioned above, i\ 
many of these cases the epididymis is not attached to the testis and mere n>'x 
tion of the testis allows sufficient extra length in the vas. In those cases "lari' 
the vas is a little short, it was suggested by Frangenheim in 1020 that the Icel¬ 
and the spermatic vessels be brought underneath the epigastric vessels. Hum- 
done without difficulty but we have not found it to give much additional length 
seldom more than 5 or 10 mm. It is not desirable to bring the cord stnntim- 
under the epigastric vessels. If for any reason whatsoever, later surgery wore •I"'-" 
in this area, the exposed epigastric vessels might easily be injured and bad |n 
troublesome hemorrhage. If they are in the way, it is much better to doubly L 
gate and sever the vessels rather than slip the testis underneath them and lcau 
them intact in an abnormal location. We have not used the procedure of main.- 
a new artificial opening through the muscles medial to the epigastric ve-'-e!-... 
suggested by Fruin. By this method the cord emerges at about the same point ■ 
it docs when the epigastric vessels are ligated. I 

The Ferguson type of inguinal canal repair is used because it bring' the <• 
out through all the layers at the site of the external ring. , 

After the testis and its vessels have been completely freed from the Mirro in • 
ing structures and sufficient length obtained so that the testis may be ir "”-" 
well down in the scrotum, there is still the quest ion of fixation. A few mM1 
expressed the opinion that if the testis and cord have been adequately fre*’ ''L 
no fixation will lx* required. Those of this opinion are definitely in the mm 1 o • _ 
Most urologists believe that fixation is desirable. We have felt that fix- 1 ’ 1 
one form or another is useful in practically every case. ... 

The scrotum is nearly always small and underdeveloped and de.-piti 
stretching to form a pouch there is a very strong tendency for the s'rot.i 
to recontract, and force the testis back up to the neck of the scrotum or*' ^ 
the external ring. It has boon statod that complete sectioning of tin*' p n "^ , 

and other fascia** and placing the testicle through the opening so m- 1 ' 1 
prevent retraction. There will still remain the darto-' fibers in the 'cry ,, 

win we action will tend to pu.-h the testis back tip. Also, the cord stm- 1 1 

.• incident Mb-.in¬ 


tend to contract and tlie scarring of the inguinal structure 
can in it.-olf rau.-o retraction. ^ 

Motho-h of fixation advocated have been numerous and varied, 
recorded orchiopexy by Ro'cnmerke! in 1S20 was described «-im hdi 11 - 
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x \«. (It the scrotum with a suture. Suture of the testis to the bottom of 

the s'pnum continued to lie mod popular, but apparently then, as now. proved 
mV. inadequate. Pnwcduvos to fix the testicle in the scrotum by closure of the 
•crtital nci: were next tried. Bevan's method was based on this idea. The proce¬ 
dure fell into di-ti-e lierause of its ineffectiveness, particularly if there was still 
any ton-ion on the coni structures. Other efforts to fix the testicle included 
tran-plantation both under the skin of the thigh or to the scrotal sac on the oppo¬ 
site Kf|e. Fixation bv suture in other locations such as in the perineum or to the 
pubie bone wa< al-o tried. 

Whui it wit- found that the retracting testis would pull the scrotum with it, 
tic- next step was to attempt to hold down both the scrotum and the attached 
le-ti'. futures were placed through the bottom of the scrotum and through the 
-km <>f the thitth. Elastic or other materials were placed through the scrotum and 
attached to wire frame.- or to the adjacent or opposite thigh. 

Suture tnu tion was not completely effective because the tension could be 
nv.nm amid for only a limited period. Sutures cut through within a short time 
and a- the tendency to retraction usually continued licyond this time, the method 
often failed. 


The next -tep ua- to make a semi-permanent attachment of the testis to the 
ilnch through -kin inci-ioiw. Although Keetlcy first advocated this principle, 
1 ore',, popularised it in this country, using sutures through the body of the testis 
(t-e!f. Torek's method had a serious disadvantage in that if wound infection 
o t iirrtd. the tunica of the testi- mittht be so badly damaged that the parenchyma 
'■■•••lid I*• exinidtsl and lo-t. 


i 


lv- :!ey had advocated fixation to the thigh not of the testis itself but of the 
' ! -'f ’■trueture- attached to it. This obviated any damage to the testis by the 
i uri - and -amplified the later separation from the thigh. This method has since 


■* r, -le- ritx-J i«y many authors. It is the method l was taught by Dr. Charles 
b' una and I -till o-e it in most cases. It provides excellent fixation, 
i ' d 1 la—i. and t know of no serious objection to its use. More elaborate 
t! ' "X.uton -ueh a- r.u-ini: fascial strips or flaps have never l>crome 
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lar structures after they have been attached to the deep fascia of the thich. Ti. : - 
has been tried in a small number of patients. It lias been effective in some of th¬ 
in loosening the tissue of the spermatic cord and bringing the testis down to 1> 
more loosely and naturally in the scrotum. Sec figure 2. 

The traction is easily applied using a small rubber tissue drain wnip[>cd anw i 
the isthmus and connecting to a rubber band which in turn is stretched downt 
an adhesive plaster anchor on the inner side of the thigh just about the knee. Tl 
tension is easily adjusted either by changing the position of the anchor or by! !• 
ing or subtracting small paper clips which are used as connecting links. 

If the tension is applied mildly at first and gradually increased, mo<t boy? o' 
wear this with no discomfort and no disability or restriction of activity. Th- 
patient must be careful to keep the skin in the area clean and dry to prvnt.t 
excoriation, especially in the warm weather when there is much perspir.ittci 
The device is easily applied and removed by the patient himself and he tan t:4 f 
it ofT any time it becomes uncomfortable. 

The process is necessarily slow and the patient must usually wear the dew 
for several weeks before any effect becomes apparent. Some will just not bd. • 
with it, but there is no question but that the continued traction can dm" 
testis down farther. See figure 3. . , 

The advantage of this method is that the tension may be continued indefinite} 
and in increasing amounts if desired, time not being limited by the period < an.. 
which one or more sutures will cut through the tissues. Of course, traction i> '■ ■ 
started until the anastomosis between the testis and thigh is well healed s" 1 u 
separation of the anastomosis will not occur. . 

When the testis has either reached a desired position or it is felt that H" ^ 
ther improvement is to be expected with reasonable amounts of tension- a 
period without tension will then indicate whether retraction is going t<> ,H - I11 
In a couple of cases, an attempt was made to provide a point for train ■ ^ 
making a button hole through the tissue of the gubernaculum or of t to ri ^ 
tunica vaginalis. A skin tunnel was then mnde through this opening ™ ^ 

two small scrotal incisions and sewing them together through the ooj). ^ ^ _ 
possible to get some traction on the testis by this method, but in neithi rca^ ^ ^ 
the attempt clinically successful. In one case the skin bridge "as too ^ ^ 
the tension soon cut through, even with a small strip of fiat ntblier ti 'a 
pressure. In the other, the patient did not cooperate. See figures -I * in ^^ ^ , 
The number of cases where such measures are considered is emu . ^ j, 
majority require only temporary suture fixation or gubcmacular lixa' 1 
thigh and later detachment. . ! 

(hir ex|>erience with secondary operations to bring down the teste' ^ ^ . 

not lx* properly located on the first operation has been small but < i - l I I ^ ^ , 
We have come to the conclusion that the first operation is the l>e t . 

whatever mobilization of the testis it is possible to obtain. 4 be o< *'■' 
has always l-een atteniled with much more difficulty from adhe-ion . ^ ,t, 

landmarks are lo-t and the testis has l>eon no more willing to com' 
second operation than it wa-' on the first. j ^ 

Pirpite Hcvan’s-confident assertion that the spermatic ves-cl- i o i 
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„j.-eriou- consequence. the experience of many urologists has lx*en con- 
tr.m- ami atrophy of the testis has lx*en the eventual result. 

'I*jtore will occasionally arise the question as to whether orchiectomy should be 
do:,,.. Despite even- effort there are some cases in which the testis cannot be 
brought down far enough to l>e placed in the scrotum at all. much less to be 
fa-tr-md to the thigh. AI-o. some of these testes will be very hypoplastic. The 
an-vo r to the question as to whether a testis should lx: removed will depend on 
throe fmtor.-: lj the site to which it is possible to bring the testis: 2) the apparent 
worth of the te-;i- from a functional standpoint: and 3) the state of the other 


to-ti-. 


[f the te-ti-' on the opposite side is apparently normal, it would be poor policy to 
leave a hypoplastic testis in the groin or in the alxlomen. If the involved testis 
t- of nearly normal sire, one would Ik* more reluctant to sacrifice it even though 
the oilier te-ti-- were normal. It is a debatable point whether such a testis might 
b—t !-• left in tlm region of the external ring outside of the fascia but not im¬ 
mediately over the pubic hone. In such a position it would be amenable to 
regular examination and any change in its size would be readily apparent. With 
■a normal te-ti- on the other side, one should never replace a eryptorchid testis 
in tin* nMornen nr leave it in tlie inguinal canal. The possibility of malignant 
'!* aeration outweigh-' tlie* expected benefit from such a procedure. 

Where the te-ti-; nti the other side is subnormal or of unknown value, one will 
naturally extend hi- efforts to pre.-on-e even a hypoplastic testis. Even so. one 


-m- iM hi--:tat** to replace such a te-tis in the alxlomen. preferring to leave it in 
the -'ih utam-on- imminal space wliere it would lx* amenable to examination. 
1 he ' v>llent re-uli- of replacement androgen therapy make one less hesitant 


11 avr.e an abnormal te-ti- but. where one can do so without extraordinary 
n*.., w;e douM leave the patient with a functioning testis so he will not have 
r ' ‘V ” M 1 ott- ? ant replai-cnient medication. 




ft if!.,: 
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SUM MART 

• t- the acvpt.il treatment for cryptorchidism which does not respond 

ewh-rine therapy. 

pnm-.p!,. nf -uritieal treatment i- complete fn-eing of the cord strwe- 
a all adhe-ain to adjacent structure-'. 

", tee- te-ti- in the scrotum i- de.-irahle and neces.-ary in noarlv all 
r '".re against retraction frutn the scrotum. 

-•■ee,:.Hv i.:i,le to continue traction indefinitely after surgery hv 

• • h .’el. ' ‘ ’ 

‘‘ : "v.lv rarely indii-atcl. 
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MASSIVE HEMANGIOMA OF THE SCROTUM 

J. TATI' MASON, .(AMI'S 0. IlICE asp PIUS A. R011RER 
tt f lh yortr.rr.l of Surgery, Srclion of Urology, The Mason Clime, Seattle, Wash. 

Kv.-U«irt review? of the literature relative to hemangioma of the scrotum 
with report? of individual eases have Ixten presented by Gibson 1 and 'Winsloxx- 
uu<l others. It G the purpose of this paper to present an additional case, and to 
record the first such ease to our knowledge that has been studied by 


arteriography. 

C, S„ a Hi year old hoy, was referred for consultation because of gradual 
increase in the size of the scrotum, associated with the sensation of weight , which 
tie- lad said was “getting heavier by the week." The mass had been present for 
appto\imately S months', was not painful, and its large size could not be con- 
crab-d by any clothes the hoy normally wore. There were no constitutional 
symptom'. The hoy's past history and family history were irrelevant. 

Examination of the scrotum by inspection revealed a mass slightly larger on 
the l. ft than on the right, 'fhe skin over the mass had a bluish tinge and it ap- 
p ared :i' though there were numerous subcutaneous venous channels. The mass 
extendi d to the upper edge of the scrotal skin but not into the inguinal areas. 

* *n palpation, the mass was nontondor. There was thickening of the skin xxrith 
:c.dated thickening of the subcutaneous tissues. The mass felt like the “bag 
of v.<itm-" commonly referred to in describing varicoceles. There was, however, 
no involvement of the spermatic cord on either side. Roth testicles were of normal 
and 'liapa and lay anterior to (he mass, xvhieh measured 4S cm. in cireum- 
fit' !i(.' dig. 1'. Au'cultation revealed a definite bruit, more marked on the left 
than on the right. 


ir-’ie for hiop'y was removed. The pathological report was capillary and 
c..*.trnon- hemangioma involving skin and subcutaneous tissue (fig. 2). 

trteriograiii' ui re obtained by injection of the aorta with sodium iodide which 
t* ,1 :i portion of the blood supply to lie the superficial and deep external 
p i !< adal hr.on be- o,* the femora! artery, as well as a large vessel descending in 
>1 ■ J'b.a . rnn-t likely the terminal branches of (lie internal pudcndals (fig. 3). 

of the external pudendal'and posterior scrotal branches of tire in- 
■! j’‘id‘ tidal- va? aeeontjili'hed by ligation bilaterally, this portion of the 
‘ : ' pU’ t'hite l-iin.g earriisl out by E)r. Henry Garrignes of Seattle. The 
' bhi'-l supply to the normal scrotum G shown in figure •}. 

a - " '“ef.ifion o! the major portion of the blood supply, arteriogram'' 
• ■ "ht'lii.re 'lee.\ n m tigtire 'I he iiu- dvcrcn'cd in size markedly, 
" 1 dme month' later, it' circumference mca'urcd only 20 cm. 

m..' v..i- c.it- i.ruplt'hisl after fir't delivering and i'olating the 
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testicles to the abdomen through bilateral inguinal incisions. Inguinal n<d- 
removed at this stage showed no evidence of disease. With the testicles out oft!.- 
way, it was possible to do a radical resection of all visible hemangioma, leaving a 
cuff of normal scrotum. Upon completion of the procedure, the testicles u t r- 
returned to their normal position and sutured to the lateral wall to prow 
torsion. The inguinal and scrotal wounds were closed in the usual manner wit! 
drainage (fig. G, A). The removed operative specimen weighed 827 gm. IV,. 
operative course was uneventful. The patient was discharged from the Im-pit.-: 
on the eighth postoperative day. He was last seen 10 months after operati-•: 
There is no evidence of recurrence (fig. G ,B). 

SUMMARY AND CONCLUSIONS 

A patient with massive hemangioma of the scrotum is presented, l'reopcr.itiu 
workup consisted of removal of tissue for biopsy, arteriogram to dctcnninc tb 
blood supply of the lesion, followed by surgical interruption of the major parti-' 
of the blood supply. Protection of the testicles was accomplished hv their no 
plete removal from the scrotal integument during excision of the hemangioma' 

* Arteriograms were taken by Dr. 0. A. Nelson of Seattle. 
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PKI\PI«M: -YX UNUSUAL COMPLICATION OF TETANUS 
ANTITOXIN INJECTION 

ItrXJAMIN I.IPTON AND JAMES J. TOOMEY 
V',- Si. Frcr.ri' Hospital. Po\cM:('P*ic. X. Y. 

\S \,,,, ; .o attempts to look up the subject of priapism in the literature, one is 
-urpri-'-d at the scarcity of arricles. Hinman. in 1014. renewed the literature 
r . jvirtf-1 170 As of 1047, there have l>een reported slightly over 200 

Priapi-m i' a pathologic condition characterized hy prolonged and persistent 
inotion of the pni' unaccompanied hy sexual desire and usually painful. It is 
tonally, if not nhvay.-. a manifestation of some other disease. Recently, a case 
<.f priapi-rn encountered following an injection of 1500 units of tetanus anti- 
tovia and fn» '.vhich no other cause could l>e elicited. Tlie rarity of this etio- 
,r warrant* thi- report. 


cask itr.ror.T 

P. a white laborer of A3 years, stepped on a nail which penetrated his right 


•o' on May 17, l'.'.Vl, while at work. He was first seen for this injury on the 
\t day and 1.7*0 unit* of tetanus antitoxin were given after a negative skin 
Ti.‘ re n;.« a -mall puncture wound on the sole of the right foot without any 
or r'rino.. aWnt it. This was treated with an antiseptic and dressed. 


t»: d. n 

°a May A*. l'.'.Vl, the patient returned to the office complaining of redness 
a’d ' •:• -- aWg th<- site* i,f injection of the tetanus antitoxin. He was given 

an a’Uihn'arnu.c. hi-tadyl. 50 mg. t.i.d. with some relief of symptoms hut re- 
vin.'d May 2-'> i •■mplaining of a {K-rsi-tent. painful erection of the penis which 
d'-.i. c-d th<- pn-niing day, I week following the tetanus antitoxin injection, 
li ' v..**.- given an injection of 5 minim' of adrenalin, codeine gx. ' 

.• ■ i ho-U' a.- i-'-d'd for th<> pain and advw-d to apply hot compres'es. He 
■' '•’*•'1 although only in small <|tiantities. Because of the persistence 

' ' • • ' 1 ’ 1 ' P'tti and approaching retention of urine, he was ho'pitalized 

•' M..\ 27, ip.Vi. 

' *■“* at '.ally negative i-jt.dually for venereal and inflammatory 

1 *’‘•* 1 * '•cr had any infection of the urogenital tract. In IP3'.h 

a’>':toMn. follow. -1 l.y hivi— which la^t<il several davs. 
■’v.t.vsou tie- pan v.;iv cro-t. firm, tender and painful e*j>'- 
. .'■> * motion v. t that it wa« —-riry* to support it with cr»m- 

u . tic v w- r.'l hut not nintivi-. The prostate gland 

• .. - i.h:u i.o'Tua.l h.ttv.t- and the •. 'ro'al contents ura i C'-eii- 
•' ”■ on the ' > 1 .- of the right toot v,:-.' heal.sl 

: ' ' "i - •.llu.g :.t tie- it, j*-—t,u the tetauo.' 
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cent liemogIoi)in; I7,G50 white Wood cells with 71 per cent segmented ton:.-. 
S per cent stabs, 19 per cent lymphocytes and 2 per cent monocytes. Xomur.-.- 
tore white blood cells were found and the red blood cells appeared norma! 
Urinalysis revealed clear, straw colored urine; acid reaction; specific gravity 
100S; negative sugar and albumin. Microscopically, there were 3-S white hUd 
cells per high power field. 

Various treatments and medication were given for the relief of pain and re¬ 
duction of the priapsim. First, pantopon gr. { every 4 hours was given as meld 
and a Foley catheter inserted into the bladder. Then 5 minims adrenalin even 
10 minutes for 0 doses was administered. The patient was anesthetized far - . 1 ' 1 
minutes with intravenous pentothal sodium and then 20 cc of 4 per cent pro- 
caine were instilled into the bladder. He was then placed on Ircnadryl 50 me. 4 
times daily and hot wet compresses were applied to the penis. None of de¬ 
procedures produced any appreciable change in the priapism. 

On May 29, 1950, because of the persistence of the condition, he wa< five: 
5 mg. of 1 per cent pontocaine intrnspinnlly. Following this, the penis could U 
moved more freely but still remained erect and narcotics were still requited he 
the pain. The spinal fluid showed 12S red blood cells per cu.mm, and 1 p"ly P ■ 
cu.mm.; sugar 74 mg/100 cc; total protein 74 mg/100 cc. Wasscrmann tot' on 
blood and spinal fluid were negative. On dune 1, 1950, the Foley catheter 'u> 
removed and the patient was able to void satisfactorily. A neurological coim- 
tation on June G, 1950 reported the neurological examination essentially na¬ 
tive. There were no signs or symptoms to suggest spinal cord root or no.' 


disease. 

Because of the failure of the preceding measures to cause any change in t 
condition of the penis, on June 7, 1950, two weeks after the onset of prinpi-T.). ■■ 
large bore needle, IS gauge, was inserted into the right corpus ravernoMim r ■> 
the base of the penis under novoeaine anesthesia and some dark fluid bln"’ 
aspirated. A smaller gauge needle was inserted into the left corpus caicn | '- 
just below the coronal sulcus and 1000 cc of normal saline was allowed to • 
through the small needle, escaping through the larger one. '1 he fluid ioijt.ut. 
dark blood and dripped at the rate the fluid entered the small needle. ^ 
way, the cavernous sinuses were irrigated. During this procedure, a lI ,. 
change could be seen taking place in the penis. It began to soften and t i< ^ 
which had lieen tight became loose. There was definite relaxation of t K * 
at the base and it could be moved more casilv without pain. Penicillin. 


units, was administered daily. . 

On June S. 1950 the penis was still erect hut softer and less painful. 
irrigation of the corpora was done as previously. A third irrigation wa~ p' ^ , 
on June 12. 1950. Two days later, the skin of the penis was loo-c and api^ 
normal. The j>cnis could l>e manipulated in all directions without I u,n ' ^ ^ 
it was smaller and somewhat firmer than previously. The patient wa~ 11 ^. 

from the hospital June 20, 1950, twenty-seven days after tin 1 ■ 

the priapism. On follow-up 1 month later, the penis had return'd t<> ' ^ . 
with no n-'idual impairments. At the end of t> week', the patient 
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erections and function. Tlic prostatic smears showed active normal sperm and 
S white blood cells per low power field. Nine months later, there were no 
r. ddtial- a< a result of the prolonged priapism. 

DIPCt'SSlOX 

Priapism may Ik- considered to he of nervous or mechanical origin. The former 
i- not as common as the latter and is due to prolonged spasm of the ischio- 
cavemn-us mu-cles or to complex nerve stimuli. These are exemplified by spinal 
cord lesion'-, multiple sclerosis, syphilis and poisoning by aphrodisiacs. Leukemia, 
'■icl.lc cell anemia and tumors in the corpora or in the pelvic venous plexus are 
mechanical causes of priapism. It has also been reported following the adminis¬ 
tration of 100 mg. of te.-tostorone propionate in divided doses over a period of 7 
«irty.-. 

Treatment of priapism may be divided into conservative and operative 
mea-ure.-. Sedation ami warm wot compresses arc recommended if no changes 
have taken place in the blood in the corpora eavemosum. This may be trieel for 
a i*riod of fit least 2 weeks as long as there is no evidence of gangrene. If the 
lattcri' prev-nt, immediate incision and evacuation arc indicated. If conservative 
treatment is of no avail, aspiration of the corpora eavemosum and irrigation 
with saline or citrate solution, as advocated by McKay and Colston in 1029, is 
die procedure of choice. The condition may recur and 1 he procedure may have 
repeated three times lieforo a cure is obtained. However, if this is not 
Mien --{ill, incision and drainage under pentothal or general anesthesia are nccos- 
‘ :,r y- I he functional result is not as good because of the resultant scarring. 
Penicillin intramuscularly and sulfa locally are also used. 
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A c.v.- u[ priapism is reported following tetanus antitoxin injection. 'This is 
i-.T-tt-d :i' a complication since no other etiological factor could bo found in 
particular ra-<\ 

lie itcalmi-nt \\a- at fir.-t conservative using warm wet compresses and 
■ l ' |ll,, ‘ 1 , d"' r conservative measures were tried for two weeks as long ns there 
i,u i M'lcfin- uf eanun-ne. However, ;i>piration and irrigation of the corpora 
* *. i btought about ih-finiie improvement which was noticeable during 
Progressive improvement with reduction in size of the penis was 
«• | with i*:\i li trv.tttjM'itt. 

' ' u ' n •■''•"imblc to foMum- that the injection of ihe tetanus antitoxin w:is 

-• I' • u juivimiim i-.-ui-,- fur the persistent priapism and was accepted as 
! 'i’ * ,| fiij > ' :i' itu>:\ i-uurt. 

>’• . b. .V. }*. 
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CONSERVATIVE AMPUTATION OF THE PENIS FOP CAPCIXOM.l 

ARCH IP L. DEAN 

Front tlic Department of Urology, Memorial Hospital, .Ynr York, .Y. 1". 

The purpose of this paper is to describe a simple but adequate procedure!': 
conservative amputation of the penis which the writer has employed with f;r 
modifications in about 150 cases. The operation is based on the fact that per.:!: 
carcinomas, like other epidermoid cancers, metastasize by embolism and, there¬ 
fore, all of the primary growth can be removed when amputation is ]x*rfnnr.ei 
1.0 to 1.5 cm. proximal to any visible or palpable evidence of disease. Kno'.i;:. 
of the penis thus is conserved to direct the urinary stream and occasionally to 
perform coitus. 

Since the operation is performed quickly without shock, no special genera! 
preparation of the patient is required. Cleansing the growth with soaks in warn 
medicated solutions, formerly the principal preoperative measure, is now hut 
a supplement to use of chemotherapy and antibiotics. The amputation car. 
therefore, be done soon after the diagnosis has been established by micro-o'px 
examination. When the biopsy is performed, one should take the opportunity i: 
demonstrating that the penis is involved with tumor because occasionally o".ij 
the prepuce is affected and no more than a circumcision may he needed. 

A low spinal anesthesia is used. After the usual skin preparation, a toumiip.. 
is placed about the base of the penis. A hand towel is then folded over the in¬ 
fected ulcerated tumor. The edge of this towel may be carefully fixed "ith dip 
about 1.5 cm. proximal to the growth to indicate the line of incision (ftp- • ■ 
With a large scalpel, a guillotine amputation is quickly performed and tlw j' 
growth, still securely enclosed in the sterile towel, is carried from the opor.it.... 
room. The subcutaneous dorsal vessels now should be ligated with a *’■ t,ri 
ligature but usually no other vessels need attention at this time. ( 

With the penis clearly exposed in cross section (fig. 1, B) one shook *- r -- 
for residual tumor. If present, it is pearly gray or pale yellow in color an ^ 
most likely to be in lymphatics accompanying the larger veins. 1 hn'< '• 
made such a discovery and it must be rare because local recurrence.- arc. 
common. It would, however, call for amputation at a higher level. 

The corpus ravernosum urethra is now dissected from the corpora him 
penis for a distance of 1.0 cm. (fig. 1, B). At the proximal end of thi- 'T''™ _. 
a double ligature of No. 1 chromic catgut on a straight noodle is pas-c< ^ 

the septum lietwcen the corpora cavernosa penis. \\ hen the needle ha> H _ 

from this doubled suture, a single suture can be tied around each enrpu ca ^ _ 
sum (fig. l.U and 2 , .1). Thetoumiquct is now remover!. A fewiirignilicaiii: ' ^ ^ 
may require clamping and ligating but the two urethral arteric- " ^ 

spurt from their positions at 3 and 9 o’clock respectively in the wall °f * 1 1 

oavemnsum urethm are temporarily ignored. 

Ite.nl at ntum-i] mcftinc, American Association of (Jc-nilo l rin-ary r-nrg 
Pa . M:iv IT. POI. 
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I l>. 1 .1. nith a tourniquet applied to base of ]>rnis. a towol is folded over prowtli and 
o f ‘‘<:' d that itsedpe in<licatc-- the line of amputation. /f. penis is seen in eross section 
•dot .amputation of minor Ivearinp jmrtion. Dissection of corpus caverno«um urethra is 
o>. |rdf completed I’retliral arteries an* located in this stnieture at 3 anti 0 o’clock 
n<-i:\, (\ corpus c.tvcmn-um urethra has l>een frets 1 sufficiently and a douhled 

hr-.t’ire 1 *.* !«•. t. pi».<d throtteh the septum between the corpora cavernosa j>cnis. 
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A slit nearly 1 cm. long is now made in the dorsal aspect of the corpus raven. - 
sum urethra (fig. 2, A) and the entire cut edge of this structure is joined tot: 
cut edge of the skin by interrupted sutures of No. 4 chromic catgut. Some if 
these sutures stop the bleeding of the urethral arteries (fig. 2, B and Ci. 

The stump of the coipora cavernosa penis is now covered by joining then- 
maining skin edges with a continuous suture of plain catgut. As shown in tig:: 
2, B, the stump may be covered before the urethra has been sewn to the ski:. 
This does not alter the operation but it is more difficult to first cover the stum;- 
and leave just the length of skin needed for apposition to the urethra than ii i- 
to first join the edges of these structures and then cover the ]>onis stump "id. 
the skin which remains. An indwelling catheter is inserted and is used forabr, 
4 days or until there is no further need for a dressing which might interfere* with 
urination. 

These patients are confined to bed only until they recover from the nnostln'r. 
They have little discomfort and there has been no mortality. In but one in-tan v 
was there a recurrence of tumor in the operative site. A second eonseryatut 
amputation was performed and this patient now has been free from all evidnse 
of disease for S years. 
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CoXCENlT.U. ARSEXCE OF THE YAS DEFERENS: 

report of three cases 
K.wiD i>. Mi:nm:x kobkkt a. kelli: y 

f'r. - **/ />* *w»,f ».»* t nurrriii: of Virginia Ifo*pi(al. ('i.rtrlofUsriUf, J n. 

Cot."* nital of the vas deferens is among the rare anomalies of the 

m-:.no-urinary tract in romni.-t to the more commonly encountered anomalies in 
n*h»r [v.rti-i'i- of tlii- system. Reports of this condition tire appearing with in- 
i r *it fr<fjti'-;ay at;d its instance mtiy lx* less rare than formerly considered. 
S'\*r;d anther' have recently published excellent reviews of the literature on 
nhw.oro of tl,o va> d' fcreti'. After an extensive search of the literature. Nelson 
d only 'Jo e.f./~ to which he added three of his own. It is our purpose to pre- 
*' a* 1 fir*-- :.<!dit!o:i;d <ii-cs of this condition and to discuss the most probable 
' ?obry«>!>I o;iii' 0 . 

CASK ItKfOKTS 
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somewhat redundant with both proximal and distal ends terminating Mii.!h 
with no connection to the epididymis. This isolated remnant or vestigial va.-n..- 
the onl}' structure discovered in the cord other than muscle, nerves and l>! >d 
vessels. Small openings were made in the tunica of both testes and some fh:i 
expressed revealing complete absence of sperm. Biopsy of the testicles latere- 

vealed the right to show no evidence of spermatogenesis while the left ili.-d.: 

some evidence of incomplete spermatogenesis. 

Case. 2. J. W. R., University of Virginia Hospital Xo. 219130, a 35 year ell 
white man, was referred for sterility studies. He had been married for 10 ye.r- 
without conception. The patient gave a history of gonorrheal nretliritb treat'd 
successfully without complications 11 years prior to admission. There was nohi>- 
tory of mumps or orchitis. General health had always been excellent. 


relationships were said to be entirely satisfactory as were libido and |H>l«'!ilu 
The patient gave a history of having been examined by several urologists "1. > 
reported a few immature sperm found at times in the semen specimen, IlehadLl 
prostatic massages, endocrine preparations and endoscopic attempts to dih'< 
(he ejaculatory duds, till without success or improvement in the semen /iadii.e- 
External genitalia were normal in appearance. The testes were descended n:.l 
of normal size and consistency. The epididymides could be palpated and tie> 
were not unusual in size and without induration. The right vas deferens could b 
palpated and was not thought to be abnormal. The left vas deferens could no:: b 
palpated. The prostate and seminal vesicles were found to be normal on dim■■■ 
examination. Expressed prostatic secretion revealed absence of spermatozoa a 
only a rare white blood cell per high power Held was seen. Several semen ana J 
revealed azospermia. 

Surgical biopsy of the left testicle revealed active spermatogenesis and it - ^ 
decided that the absence of sperm in the ejaculate was probably on the lu • 
mechanical obstruction of the vas. Surgical exploration of the scrotum • 
advised and performed. On the left the testicle, epididymis, both globu tnj, 
and minor were entirely normal. There was no vas extending from tin g ( ( 
minor. (\*i refill dissection of (lie cord up to the inguinal ring on thissidi n% . 
no structures except blood vessels and museles. There was complete n ' ni ^ 
(lie vas deferens. Aspiration of the contents of the epididymis re\eale< a , 
active sperm. Exploration of the right scrotal contents revealed again " 
testis and epididymis. The epididymides on both sides did have the app • 
of dilatation of the individual tubules. The testicle on the right wa- eat to ^ 
mal in size, contour, general appearance and consistency. I he 'a- ,r 
leaving the globus minor was perhaps slightly smaller than norma; 
the external inguinal ring it had a slightly beaded apjwanince. ^ ^ 
opened above the globus minor and the lumen easily di-eovered. A vnl 1 . 

eonld be threaded down the lumen of the vas into the region of the gh'l'" ^ 

It could l>c threaded up the lumen to the region of the external ring but i 
thU point. Injection of fluid in the proximal vas under eoii'ider.ibh I^ 
revealed complete oh-t met ion. The operator could not decide "let 


ial and jtt' ! ^ • 
The v.i* • • 
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il'-alinc with partial atresia of the lumen on this side or secondary atresia from 
previotj' inflammation. Aspiration of the globus major on this side again revealed 
normal active sperm. because of the presence of active sperm and the hopeless- 
establishing any communication with the posterior urethra the writer 
a*pirated the contents of the epididymides and injected them into the cervix of 
thr> wife of the patient but to no avail. 

t'fjo ■!. S. M. (I., I'niversity of Virginia Hospital N'o. 14S1-53. a 2S year old 
white man. had Ix-cn married 21 years during wliieli time conception had not 
tv .-nrritl. He had always been in good general health. There was no past history 
of venereal di-ease, mumps or orchitis. Sexual intercourse was normal in even* 
rt-'poi-t. Physical examination revealed the genitalia to l>c that of a normal male. 
H.,:h teste, were of average size and consistency and normally descended. The 
epclidymith-s were easily palpable and considered to lie well within the limits of 
normal. The vas deferens on either side rould not be palpated, llcctal examina¬ 
tion revealed a pm-tate gland normal in size and consistency. Expressed prostatic 
secret inn showcil an occasional white blood cell per high power field and many 
l*s t'hiu bodies. ITinalysis revealed no abnormal findings. Two masturbated 


*e;a< n ‘jviamen*. were studied. Each shoved a volume of approximately 3 cc 
nidi no sjn-nnatozoa present. A biopsy of tbc right testis showed tubules with 
e -permatosonesis and numerous normal sperm within the tubules. Cvsfo- 

- ■"ps- examination shown! a normal vesical orifice and bladder. The trigone was 
•> <!I formed and iioth orifices were in their usual position. The venimontanum 
’•'..is entirely normal in appearance and the ejaculatory duets were easily visual- 
i?'"l in their normal site. The left ejaculatory duct could not lie entered. A small 

- ,aln'.< r v.a» readily pa—cd down the right ejaeulatoiy duet several cm. Yisuali- 
ratsta ic. tla* riirhl va* «a< unsuccessful Itecause the injected contrast medium 


' ■ ■ not if. a.- t aiwjgh to show any outline although several cubic centimeters of 
ho 1 ■ ( .n- mii- tnl. It wn- decided to surgically explore ihe scrotum under local 
’ d.e-'a at.d attempt retrograde injection of the vas to determine the patency 
Th>■ right scrotum wa- first explowl. The testis and epididymis 
‘‘ ■' ' - 1 • • ? * 1 > normal but after careful search and exploration of the cord no 
’ f, f •'< ' d< !eren- could lw found. The globus minor of tin* epididymis 

■ V .• < nd<’! m a „f .map tubule>. 'J'ho patient would not permit an 

■ • j..|t rottirn at that time and did not return for further studies. 
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vas deferens must first be understood. The duetus epididymis of the opiiliihr:.- 
vas deferens, seminal vesicles, trigone and ureters are all of pronephrienririti. 

Later in (lie -t mm. embryo the pronephrie duet remains and becomes ti- 
mesonephric duet which begins to elongate away from its cervical site donmurd 
to join the cloaca (fig. 1). At the site of this union with the cloaca the primitm 
ureters appear as separate outbuddings, or evaluations from fhcnowmesonrpl.H: 
(wolffian) duct. Tlic cranial or the upper end of each mesonephric duet in there..' 



Fio. 1. llclntionship of mesonephros and mesonephric duct to cloaca in I mm. cail p 
Mesonephric duct becomes the wolffian duct from which is eventually formed tlurtu* j| ■ 
didvmis of epididymis, vns deferens, seminnt vesicles and ureters. Fusion of nic-mri'p.m 
duct in region of ttic cloncnl junction forms triponc. 


£ 




Flo. 12.1, sit nation and relationship of testis and its excretory channels incmi ..^ , ;r , 
second trimester. Ductuli efferenti from mesonephric duct have joined retc > ' , 
ticular anlnpe. It is these that form epididymis. Note post-ureteral location o J' '. r ^,i. ■ 
Frctcral hud has prown cranial and anterior to terminal vns deferens fonpiim ' 

or wollfian dtlrtl. . p.r ‘ 

/). scheniatir dra«inp at liirth. Testis has descended anterior to ureter am 
has fullv formed. Vas deferens has now crossed ureter on its anterior ic| K ' 1 • 

unites with the seminiferous tubules of the testicle through the tipper m 1 
tubules (wolffian body) which do not degenerate. These persistiiitr n'icr 
or connecting tubules form the ductuli efferenti of the epididynib. uI 1 , t 
of the mesonephric duet Iwlow the ductuli efferenti lieeomes in:irkitll> ra 1 ^ . 

and forms the remainder of the epididymis. The mesonephric duct 1 ! ; 

as the vas deferens (tip. 2, .11. The testis leaves its upper alxlominal I v ‘^ , ^ 
after its descent i- complete, the epididymis lies caudal to the urvt<. _ ; 

Heeatt'C the epididymides, triconeand ureters were present m <- l ‘ j , _ , 
i‘a'c> a"oeiate<l witIi either ab-onre or po-sjble atresia of the we < 
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endoscopic means is emphasized. We believe, in (he vast majority of in-tu. •>? 
that the probable embryological cause for this malformation to Ih? scwvLcy 
atresia or degeneration of the mesonephric (wolffian) duct or vas dcfcrcii' in ••• 
middle portion after it has once formed. 

53 Sixth Si., X.E., Atlanta, Ga. ( D.D.M.) 
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third of the patients with known fistulas to the bladder can a v»inmun»-ati<>■; 
disclosed radiographically. 

The treatment of vesieoeolic fistula is surgical. The safest procedure in il. 
majority of instances is a multiple stage operation consisting of prrlimit-r. 
colostomy followed in GO to 00 days by resection of the sigmoid and eliHired 
the vesical opening. Restitution of bowel continuity is the final stage. Hot:;:!;,, 
primary resection of the sigmoid with or without colostomy has l>ccn tmd v.r 
success, due to our new and more potent antibiotics. The activity of the inti-- ■ 
matory process as well as the extent of the involvement will determine thcrafe* 
procedure. It is not enough to merely divide the fistulous tract and dose thee;. 
ings in the bowel and bladder. When this is done sutures arc inserted inter- 
fectcd tissues and recurrences are frequent. 

Other types of urinary tract involvement occurring at times with divertim!."' 
of the colon arc: aculc urinary retention as demonstrated in case I and 
ureteral obstruction as evidenced in case 2. 


Case 1. G. S., No. 907G, a 72 year old white man with a past history of f 
prostatectomies elsewhere, was admitted to the Brooklyn Hospital complai: - 
of lower abdominal and rectal pain of 3G hours' duration associated with inahi ’. > 
to void. There was tenderness in the left lower quadrant, a markedly di-tw. 
bladder and roentgen evidence of gas under the diaphragm. A dingnoT of n.;- 
tured diverticulum of the sigmoid was made. Surgical exploration revealed 
and extraperitoneal perforation of a diverticulum of the colon. 1 here was nur>.'. 
edema and induration of the retroperitoneal tissues in the region of the u-. - 
neck. The sigmoid was repaired and the patient made an uneventful recoup. 

Case 2. A. L., No. 39(50, a 34 year old white man, was admitted to the 
V. A. Hospital complaining of dysuria, burning, frequency, left flank I" ,n - 
questionable pneumaturia. Exiunination disclosed an area of marked "arron- 
in the sigmoid (fig. 1, .4) and a filling defect in the lower one-third of t ^ 
ureter. Surgical exploration revealed a mass in the pelvis (inflamia.it'0 . 
biopsy) involving the sigmoid and the urinary bladder. A transverse 1 ^ 
was done and GO days later repeat roentgen examination of the signioi* 1 ^ 

marked improvement of the mucosal pattern (fig. I, B) and sound nu 
vertieula. Urograms showed that the previously seen constant filHn— ' ‘ , 

the left lower ureter (fig. 1, (') luul disappeared and only a slight residua , 
ing persisted (fig. 1, I)). At secondary surgical exploration thcsigmoii "- 1 ^ 
to Ik 1 adherent to the bladder with a small fistulous tract. W eob-crw < a’ 1 • ^ ^ 
complete subsidence of the marked inflammatory process encounter! < ^ ^ 

of the original operation. The involved portions of thcsigmoi'l ami ha' ^ 
resected and the fistulous tract excised. The colostomy was clo-cd at a 1 ^ ^ 
One year later the patient reports that he has experienced m> f ,lrI *' r 


symptoms. . 

In both these cases the umlogic involvement with its accompany me . ■ 

was brought about l>y exudative ami productive inflammatory < h-> t _ 
retroperitoncutn. tin* exciting focus being a perforating injected 'H• * , . 

thi- colon. In the first rase, these inflammatory changes caus'd an - . 
placement of the bladder neck resulting in an inability <>t th 1 ' P. 
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in ?!.*• the ureter was enclosed in and infiltrated by the inflammatory 

pr.-iint' <au-in" symptom** of urinary tract infection and obstruction. 

\Vh<-:i p::« urnaturia and fealuria are present the diagnosis of fistula l>ct\veen 
tti<- urinary bladder and some portion of the bowel is obvious. It then remains 
o: 1 1 v to a- main th" etiology and location. The problem, as we see it. is to con¬ 
sider ai.d to investicate the possibility of diverticulitis of the colon wth perfora- 
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tion may give rise to atypical manifestations or even escape detection : 
manifest itself later as a retroperitoneal or perinephric suppuration. 

The characteristic findings which aid in the differentiation of a suppurat: >:. >: 
this etiology from that having its origin in the kidney arc as follows: |l il»* pr»-■ 
ence of gas in the region of the abscess cavity on roentgen study; _) the find.:; 
of colifomi organisms in the cultured pus; 3) the presence of the major portion* ; 
the suppuration in the region of the true pelvis; arid d) the tendency to ruvr. 
rences. 

The symptoms may include chills, fever, pain in the right lower quadrant, rid.' 
upper quadrant or flank, tenderness with or without a mass in the .-am:'ana- 



:'4m: 

• ’* f *' 

o*i :;viii • n, ■ *•"’ ^ 

Flo. 2. Artist’s interpretation of prnress at time of original operation. j (() ., ! 

retroperitoneal appendix ivitli perforation resulting in muniloeili ar 
perinephrie nh-ee-s that caused medial displarement of right tin ' r - 

There may be blood and pus in the urine. The urogram- ma\ revt.d di I ^ ^ ^ 
of the ureter in the region of the appendix or if there is distant sprt a ^ ^ 
pnration one may find the classical signs of a perinephric ah-<t- • *^ 
grtiphie studies of the bowel may lie of lit t le value except in mling 1,111 
as regional enteritis. . • ,; 

rose .). T. !•:. W., Xo. Cc’37, a 31 year old white man with a ^ , 

having "ptts removed from around the right kidney t"ice in h 1 ^ 
wa- admitted to the Veterans Administration Uo-j.ital .■omphinn'S "•^ . .. 

fever and pain in the right flank. Complete reinis-imi of .-xmptou* * j , 
ha>I followed each previtm.- operation. Surgical intervention 1 1 hri r ’ 

multdoetilar retroperitoneal ab~ee.~- uhieli extended from tic js nn I • , 
the tliae fo-.-a. The loci tie- were broken, and t he ptt- evaeuat' *1 > 1 ^ 

eiiftttre Three month- following the la-t drainage of the ab 
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terized pathologically by an ulcerative, granulomatous, stonosing type of 1-' 
presenting diversified manifestations. In order of frequency the clinical fume:, 
terminal ileitis; jejuno-ileitis; migrating colitis, wherein the terminal il>um 
involved along with a portion of large bowel; colitis, wherein a segment of!■: 
bowel alone is involved. 

The diseased portion of bowel may perforate into the urinary bladder or i: 
the retroperitoneum. The former occurrence is probably the l>est known of t 
complications, and yet this is infrequent in its own right. The symptom* a 
findings van' depending on the stags and the severity of the process and may 



‘•[-•I'.it. f.rt- *n 

Pf*« [Ht'it'-- at m*h** 


Fifi. •). Artist’s interpretation of proeos* :it time of admission to ln>-|n • ,'jjj . * 
enteritis. Retroperitoneal perforation of diseased terminal ileum result nip < n 
ret ro|>eritniieal ati-eess and lateral displacement of ritrlit ureter. 

indistinguishable from those arising from and dc>eril>cd under di\crli<u it 
the sigmoid colon. Perforation into the retroperitoneal ti-siies nta\ n -tt^ 
formation of ti retroperitoneal abscess which may include the peruup- 1 ^ 
sties. The symptoms and fiiulings may be identical with tho»c «l**-~' ri * 
extraporitoneal appenrlieitis. 

K.vtniperitoneal perforation inay lie of a less tn-ute form s" that t 1 l,r ^ 
aspect o| this syndrome pen-ties a chronic course. I he resulting ‘ban- 
urinary tract are those representing a distinct inlr.-tinit-^nttnru ^ ^ 

lytic and inflammatory process from the intestine may involve tin p 1 
structure's and the ureter bv compression or actual invasion. 1 ro»r..a ■ ^ * 
c\)vn'’iicc, depending on the extent of the proees' will show di-pla 1 ,n 
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1 t'- .1. titn^rntn •■how- ritrht dnulile Lblnev will) ilonhle ureters whirl) joined to form 

of or )D r. -\i,n i,f Kirm-ilinc joint. I'rrtiTS :)» well :is pelves were moderatelv 
•*' '■ -'t'l »nn'i r jn-t ili-i:«1 to point of juncture was irregularly narrowe<[. 

». 11 nj»r:iti\e fiielint:-. ltiulit ureter (ilottlile in up|H‘r half > displaced 
:: 1 t-.’.f L\ intlntnmatnry inn" re-tilting from retroperitoneal perforation of 
l! * “ ■ ■' t.' of termin')! ih titn 





l’ucumaturia, Normal Terminal ileum and (•(’cum Hcscction of Icrininal No recurrences IS mouths 

fecaluria, al>- adherent to each other] ileum and cecum plus later. 
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cystitis, vesieo-enteric fistulas, vesicocolic fistulas and bladder neck dhpbvr. •• 
due to extrinsic pressure are described. 

Treatment is presented and one main overall point is stres-ed, namely: 
from evacuation of frank pus, which should have first consideration, ariivttlr-- 
politic treatment should be directed towards the bowel. 7’he urinary mnjp! - .- 
tion will usually disappear after bowel surgery and regression is to l>e anti' ij> 
in all but the very chronic cases since the major pathologic proves- i< imt intriv 
in the urinary tiact. 
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RESULTS OF STREPTOMYCIX THERAPY IX URIXARY Tl'BnWT- 
LOSIS: A FOUR YEAR REVIEW 

II. M. XESBIT and II. L. TIIIRI.HY 

From the Department of Surgery, Unirersily of Michigan Meilicnl School, .Inn '/: ■ 

Antibiotic treatment of tuberculosis has afforded a new hoj>c to count!-- 
sufferers from this disease; particularly those persons in whom the dhoicc be¬ 
spread from the primaiy focus to involve the skeletal system, the urogcaitd 
tract or other areas. Favorable results have been reported from many institutr :.- 
that have used these new agents. At the present time there is no determinate.' 
knowledge regarding the optimal dosage or duration of antibiotic therapy: i:w 
is if yet known whet her streptomycin is more effective than dihydrostrcptnmryi!; 
Likewise there is at present a lack of knowledge regarding the effeetivene." »: 
adjunct chemotherapy with agents such ns para-amino-salicvlic acid. These at. 1 
other factors will l>e determined only after long term observations have ba¬ 
rnacle. The Veterans’ Administration program under the direction of Hr. .Ink. 
Barnwell is carrying out a large scale program that is carefully controlled ai.l 
will go a long way in the final evaluation of various therapeutic regimens. Tb-. 
patients are almost exclusively young males. Civilian institutions will pnnil 
data on other segments of the population and so will be helpful in the eventm 
assay of methods. , , 

Seventy-three patients have received antibiotic therapy in the I nivrr.-it> <■ 
Michigan Hospital since 194G. The present report is based on til of these " 
have been followed a minimum of 0 months after the completion of the tbr- 
pcutic regimen. 

The employment of antibiotics has not radically changed the method 0 lri -' 
ing urinary tuberculosis in this clinic. They have been used to augment^ vu | 
tablishcd principles of treatment. Sanatorium care during and for li to 1- 1,1 
following antibiotic therapy has been considered to be imjjcrativc in < 11 ,n 
meat of urinary tuberculosis as in other types of the disease. , 

All cases are first evaluated by cystoscopy and retrograde pyelognip , 
function study; and culture and guinea pig inoculation of the separat* ‘ ^ 

as well as bladder urine specimens. Having established the present t ,,r ^ ^ r , 
of dest motive lesions, treatment is begun. If no gross lesions are evident >> ^ 
a 1H1 day course of treatment and sanatorium eare is given following " he 1 
complete evaluation with pyelographie studies is made. ^ , 

In the event of a small or moderate sized unilateral dostntethe 1' ' I " M ^ ^ 
tient is started on the antibiotic regimen and re-evaluated after 3D d.i} • , 

is no evidence of substantial improvement the afTccted kidney h nnio' _ , 

the course of antibiotic treatment is completed. Patients hating . 

destmetion in one kidney are subjected to nephrectomy soon after tie . ( , 

of therapy, then the'.W) day course is completed. All patients have < ,l,n P 
tip examinations even* 3 months for 1 year; even - t> months therc.ift' r - 
line. Atncrir.-iii .\s-nn:ilion "f (i'-tiito-l rncir_\ . nr 
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to our .series for other investigations have observed the same clinicn-labimt. 
paradox. One is again reminded that careful laboratory control, though 
sential to good clinical investigation, has inherent fallibility, for bacteria dcr • 
always act the same in a living host as they do in the test tube. 

Table 2 summarizes the results of treatment in patients having bilateral n: ’ 
tuberculosis. It will be noted that 13 of the 21 bilateral cases had one kid: ;, 
removed. Nine of these had previous nephrectomy and suffered front involt- 
ment of the remaining kidney. Four patients with bilateral disease had adv.tr.,w 
cavitation in one kidney while the other was x-ray negative: they wore nepkn • 
tomized and treated with antibiotics. Eight of these 13 nephreotomized hilaUr.! 
cases have remained well since treatment. 

Tadlk 2. Hilaleral renal tuhercutarif 

Rr.XAL STATUS 


Previous nephrectomy, normal x-rny 
Previous nephrectomy, abnormal x-ray 
Nephrectomy with treatment 
No previous nephrectomy 

2i [2 


Tabi.K 3. Unilateral renal liibcrrulnrir 

tr.VAL STATUS TOOL 


TOTAL TOO 1 *: ' 

7 

2 1 

4 2 

3 4 


Normal x-ray 
Abnormal x-ray 

Abnormal x-rav and nephrectomy 


Total 


S 7 

0 2 



Eight bilateral cases had antibiotic therapy alone and I have had nnti- 
lasting to the present date. Thus, 12 of the 21 bilateral eases (oS [ter cent' i-, 
had a favorable response to treatment. 

Table 3 is cotirerneil with 29 cases of unilateral kidney tubcrculwi-. I 
of this group were treated by nepbrertomy in eonjunetion with antibiotii t i< 
Nephrectomy in till these eases was selected either because the renal in\<'"> 
ment was advanced or else because a lesser extensive lesion failed to demon 
a satisfactory response during antibiotic treatment. Twelve responded fa' 1 
and have remained free from relapse. . ^ 

Fourteen patients with unilateral disease were treated will) aiitibiotn _ 
S’ix were x-ray positive; two have responded satisfactorily to treatment, 
unilateral cases that were x-rav negative were treated and only one ha 
failure to date. Thus, 21 of 29 patients 173 per cent ) with unilateral >lb- , 
responded favorably to our modern technique of therapy. It i- a sH-'iuh a f 
that x-ray negative kidneys have shown a high incidence of rctiu-' 1 " 1 
kidneys with destructive lesions have rarely responded. 
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hydronephrosis), and S of these (-14 per cent) responded favorably and bvor- 
mnined in remission. Xo cases with large cascating lesions showcnl licalin;. * 
became tubercle bacilli free. However, some kidneys that showed e.\ter.d 
cicatrization have responded spectacularly. 

Among the G4 patients in the series there have been observed a total of .7 
failures or relapses following the first course of therapy. Twenty of the*' r- 
eeived a second course of treatment, cither because they failed to respond tot: 
first course or else relapsed following a temporary remission. Two of tlir'.M re¬ 
ceiving a second course failed to respond at all and 11 of the remaining 1SL\. 
relapsed at some time since the second course of treatment. The nite of tb- 
entire 40 instances of relapse or failure have been charted in order to denum-tr..' 


the time of occurrence following antibiotic therapy (fig. 1). 

In treating a disease that is characterized by its chronicity as well a* ly it- 
tendency to relapse, it is manifestly necessary to reserve judgment until I ': 
term observation of cases has been possible. In the present series we have ■ 
served that 70 per cent of the cases at present are enjoying freedom from din’.v 
evidences of urinary tract tuberculosis. It must be assumed that some of th— 
will eventually relapse; how many, only time will reveal. In this series of ft." 
there are 17 who have been followed for 3 yearn or more and 7 are well (II !*■ 
cent). Thirty-two have been followed 2 years or more and 14 of tin's group O' 
per cent) are in remission. These data do not indicate survival rates alone I. 
rather patients who are both alive and whose urines arc free from tul>erelehr ■ 

It is obvious that antibiotics have a useful and important role in the tn-atn - 
of urinary tuberculosis; 70 per cent of the present series became bacteria t>> 
after treatment. Experience has shown that large dosages of streptomycin o- 
hydrostreptomycin arc more effective than small amounts; and that the n - in \ ( 
should be carried for 00 days or more. It is our belief that these principle.'.- • 
be followed in all cases, and that the employment of a less vigorous region a - 
deplorable compromise in the treatment of this serious disease. v 

When gross caseation in one kidney is demonstrated by pvclograp b " ■ 
kidney should be removed after a fortnight of preopenitivc medication.' 1 n 


antibiotic regimen should be continued for at least DO days. 

Kidneys that are known to be tuberculous yet are x-ray negative or.- *"■' , 
minimal destruction should be treated for a month with antibiotic- if i n 


be unilateral. If. then, the affected kidney shows substantial impro'im >- 
urinalysis and by x-ray the antibiotic regimen should be carrieil on to 11 ^ 
plot ion and then another survey can be made. If, after 30 flays of tn.itw 1 
kidney fails to show marked improvement it should be removed and t i • I. 


continued to its conclusion. |,j 

As a n-sult of our observations on this group of patients, we feel tb.it. ^ 
streptomycin is not a panacea for renal tuberculosis, it certain!.' ,l ^ , 
adjunct to the annamentarium usefl in the treatment of this di-c.i-f • - ^ 

can be riven tbo-e so afflicted and the use of streptomycin apjx.ir 
the patient's chance for an arrest of this othen\i-e rii-ooiimring di w - 1 
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used in concentrations varying from 0.1 to 100 microgmms per ml of mci: .-. 
and neomycin hydrochloride* in concentrations varying from 0.1 to ,">00 unit-p: 
ml. Inoculation of the tubes containing 10 ml of the medium-antibiotic miu;:-- 
was achieved with 0.1 mi of a suspension of the various strains of I’I’I.O. Tt 
suspensions were prepared by grinding agar blocks containing -IS hour pn-ii, 
of the organisms in 5 ml of Bacto-heart infusion broth. The supernatant lorr.-i 
after the agar particles had settled was used as the inoculum. The same • 
sion was used for inoculating the various tubes for each particular strain. (Vntr' 
tubes without any of the antibiotics were also included. Incubation wa« earn"! 
out aerobically at 37C for 3 and 5 days. At the end of these periods a stand,id 
4 mm. platinum loopful was subcultured from each tube onto the forego-; 
solid medium. After 4S hours incubation under the same conditions the plate 
were examined with a low power of the microscope. Observation wa- made a- 
to whether the growth was maximal as in the control plate or whether s-c.- 
inhibition occurred. 

The amount of antibiotic remaining in the active state, in the case of terra- 
mvcin, was determined by assaying the tubes after the three day inruhatf 
period. The method was that described by Hcrrell et al. using bacillus No ." 
as the assay organism. 

The clinical evaluation of tcrramycin and streptomycin was performed " 
patients presenting themselves at the Urology Ciinie of the Hospital of ' 
University of Pennsylvania and private patients of one of us (P.R.L.). hi a < 
cases cultures taken prior to therapy were found to he infected with 
A scries of two or three cultures was made for a period extending o\cr on ■ 
four months after treatment. Clinical observation was also continued °' rrt 
time. All patients treated with streptomycin were hospitalized during tlani,. 
because of the administration of the antibiotic intramuscularly and nho in > ^ 
event of the appearance of toxic reactions. The terramyein was annum » 
orally. 


n ns CUTS 

In vitro. Both terramyein and neomycin were effective in inhibiting t a t- r ^ 
of PPLO. The concentrations of the two antibiotics which prevented t a P r ^ 
of PPLO are given in table 1. Terramyein was the better inhibitor, P n ' 
growth of one strain at a concentration of 0.1 microgmm and of scu n • n ^ 
a concentration of 0.3 microgmm per ml of medium. With this 11,1 ' _ , 

strains maintained on artificial medium for a long period of time ' " 11 , . 

greater resistance to antibiotic action, as they did with neomycin am t 11 ^ . 

antibiotics reported previously fLcbcrmnn, Smith and .Morton>. • 
required in higher concentrations but is effective at 0.2") units [ht ml 11 m 
The toxicity of neomycin at present limits its use in clinical infcitmu ^ 
mvcin on the other hand, on the basis of in vitro tests, appear-- O' 1 j , 
value for infections with PPLO than any antibiotic vet tested. 1 rc\ m ' 
tornyein was apparently the only antibiotic effective again-t all ‘tram 


'Tic- ii<-<irnvi-m u ; t . kimllv siipplinl liy Dr. Cli.-irlc-* Mnnn. Hi-vil'-ii < 
tion. ... 

t Kin'll^ Mipplo-ti 1 1 % I)r \V I'. U«*rr» k ll, M:u<» (’lirur. * ,r,n 
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Herrell et al. likewise noted that oral administration of 1 to 1.25 pm. if 
ramvein even- G hours gave therapeutic serum levels which were maintained:’ 
a constant level. Large amounts of this antibiotic are excreted in the urii-.c :■ i 
feces. Terrnmycin is readily diffusible through the placenta but only a inn 
found in the cerebrospinal fluid. 

Since in vitro tests revealed that PPLO were inhibited by a concent rat i< ■; <' 
0.5 microgram per ml of medium, the clinical effectiveness would seem apjviri" 

Although thus far only 7 cases have been treated with terrnmycin, all Lv 
responded. The advantages of low toxicity, oral administration and hich a’.v 
biotic activity against PPLO appear to make terrnmycin the antibiotic of vli*> ' 
in the treatment of infections caused by the plcuropncumonia-likc nrgani-r.-.- 
This is being substantiated by work which is in progress. 

SUMMARY 

Terrnmycin hydrochloride inhibited growth of eight human strains of ji!<ur»- 
pncumonia-likc organisms in the concentrations of 0.5 microgram jkt ml 1 
medium while neomycin hydrochloride was required in concentrations vary'- 
from 2.0 to G.25 units per ml. of medium. 

Three patients infected with pleuropneumonia-like organisms, two of nh 
had Reiter’s syndrome, became asymptomatic and wore free of the <>rpm-- 
after streptomycin therapy. . . 

Terrnmycin likewise brought about rapid disappearance of the orgnnbm- • 
clinical remission of symptoms in seven cases of genito-urinary infection-t.iit • 
by pleuropneumonia-like organisms. Terrnmycin appears to be the anl11 
of choice for the treatment of infections with the pleuropneumonia-like orpin 
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areas which, when sectioned exuded a pink creamy material. Histologicallyt!,.... 
lesions exhibited centra! aggregates of lymphocytes, granulocytes, lipi.l-f.V -i 
macrophages and unfilled macrophages. Peripheral to these cells were im 
globules of fat with scattered lipid macrophages at the edges of the gkV;’- 
(fig. 2, si). 

Two weeks after injection the perirenal and pcri-urctcral tissue exhibit'd i 
suet-like appearance. Sections were typical of sclerosing lipogranuloma .-h"--::: 
varying sized globules of fat separated by large numbers of lipid filled hi4i“'\t<- 
and septa of fibrous connective tissue. Foreign-body giant cells and scatto-: 
lymphocytes dotted these septa. Endothelial cells surrounding the fat 
were present but not conspicuous. 



-1 


Fio. 1. Perirenal mul pcri-urctcral extravasation of contrast medium introduc* 
nephrostomy catheter. 

At the end of 1 weeks the pcri-urctcral fat :it the site of ilitslntsf ini' 11 ^ 
replacetl by dense. grayish-white rubbery tissue which on micro'"'] 1 " 1 . 

lion consisted of a dense mat of proliferating fibroblasts showing 
of calcification with scattered intervening lipid-filled maiToph.ua - ■ l11 
laxly giant cells ( fig. 2. B). ^ ( 

The occurrence of calcification was most interesting since, a- > nl ^ , 
Bernhard have pointed out in tlieir exhaustive treatise, this is n‘>> ' | ir 
of sclerosing lipogranuloma. 

Kcrcnilv a kidney removed 

and found to Itavr the same _. . . 

ob-orvnl m our experimental animals. Sections of the perifM'bu ti 1 ^ 

hpogramiloniatou- change.- cou-i-titm of central areas of lualiiu/ 1 


I surgically because of multiple cal' nli , 

gross and microscopic pcripelvjc ih..n- ( 
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.surrounded by foreign hotly giant cells and lipid-filled macrophages (lij. 2,i 
The preoperative retrograde pyelograms avere then examined. They n\,..'d 
pcripcivie extravasation of contrast, metlium. 

DISCUSSION' 

Our findings leave no doubt about the florid sterile inflammatory rear::, - 
sclerosing lipogranulomatosis and subsequent fibrosis brought on hv evtno-- ■ 
tion of urographic contrast medium. 

Peri-ureteral leakage occurs most frequently at the site of incision-'into ib 
ureter and pelvis. Since these incisions are made at points of obstruction.•■; 1 
as ureteropelvic or ureteral stenosis or at the points of narrowing where t 1, 
progress of a stone is arrested, it can be seen that leakage of contrast mediums' 
these sites may nullify the desired result for which surgery was ]>erformid. 

It is therefore suggested that early postoperative urography he performed "i’. 
caution and that small quantities of dilute contrast medium he used, at k-i-' - : 
first, until the capacity of the structures to be visualized is determined, hr:, - 
suggest that care be used in retrograde pyelography if there he any qiie.-tinno 
perforation of the ureter or pelvis. 

SUMMARY 

Clinical and experimental data are presented to demonstrate the oemm. ' 
of sclerosing lipogranulomn and peri-ureteral fibrosis following exlniva-ati' n < 
aqueous urographic contrast medium. Mention is made of safeguard- 
this complication. 

7 .1 Inin Si., Danville, I 'n. 
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liistadyl, an antihistaminic preparation, was administered intraveiioudv. .y ■■ 
25 minutes, when still neither the blood pressure nor the pulse could lieoliv- •' 
the patient was transferred to the hospital by ambulance, oxygen therapy i* ■; 
continued. There he was placed in an oxygen tent, an intravenous infu-: • • 
1000 cc of o per cent solution of glucose in physiologic solution of sodium di! •! 
containing 1 ampule of a 1 to 1000 solution of epinephrine was started, nr. I 1 1 
mg. cortisone given intramuscularly. It was not until I' hours after the inje-:- 
of neo-iopax, and 15 minutes after the infusion, that a faint pube at tliev.r -’ 
could he felt and a systolic blood pressure of 50 mm. of mercury couM I- •' 
tained. From this time on the patient made satisfactory progress and lie-.- 
discharged from the hospital the following day. He did not feel well emw:'. • 
return to work, however, for four more days. 


discussiox 

Such an occurrence brings to mind several questions: What happened? 
such reactions be predicted? What can be done to prevent their oceiim."’ - 
What is the best method of treatment? 

Clinically, anaphylactic and anaphylactoid reactions arc indistiurrui-b.d 
Anaphylactic reactions are predicated on an immunologic niochimbm. A’ 
phylaxis is a special type of induced sensitivity to proteins or haplcnes nsint 
from the introduction of an allergenic substance into a previously sen-itiede 
ganrsm. The substance producing anaphylactic shock may be introduced l>\ -: 
route. On the other Jmnd, an anaphylactoid reaction—sometimes termed > 
loidal shock” - is thought to be based on a physiochemical reaction, and 
generally after the material is introduced by the intravenous route. The tjp 
reaction may be differentiated further in that in anaphylactoid reaction't 
no incubation period, no insensitive period after the reaction, nopa--oi tra • 
or a Selmltz-Dalc phenomenon, and the shocking material may be a 1 j'* 1 ^ 
substance. It is stated that, in anaphylactoid deaths, multiple emboli .an 
lary thromboses especially in the lungs—are found, while in annphxuM .' ^ 

and hemorrhage into the pulmonary tissues are more frequent.' In t > r ^ 
ported here, it cannot l»o said whether or not tlie nco-iopa.v beivimf i 
in the blood stream to form a haptene and produce a true anaphjla' ,|( r ' ^ 

IVedietion as to reaction is based on the history of the patient ate <t> 
action to tests of various tvpi*s. Singer, : reporting a series of ltA ' 
diodrast was used, slated that reactions to this substance were ainn^ . 

among those with allergic backgrounds, either personal or familia • k . 
also be true for neo-iopax. Furthermore, it may be predicted tli.it. > ^ 

who have previously experience*! a severe reaction to the medium. 1 1 

Use would constitute an even greater risk. . 

Oral, cutaneous and conjunctival tests have been used to dctcrnim ^ ^ 
to contrast media; it would appear from the available litem tun 1 '■ 


1 Tuptm . W \V. C. ami Wil.-on. C. S. Principles of Bnel. ri.ilo- 
Hiltimmv William* »V Wilkin*. .Tnl oil., v«l. P H PJ. 

5 Sinc**r, \ (I , Jr Am J Itwnli'i'fKil., 69: 727, 






CAUL K. PKAHLMAX AND JOHN K. XUWLAXD 


•110 


:t( a sufficient speed to raise tiie blood pressure out of tlie shock level. Subic..- 
oils administration of vasoxvl, a new sympathomimetic drop which gim >•> 
tained vasoconstriction, should be a useful adjunct. Cortisone may I*c of vr’. 
on the theory that such a severe reaction could produce temporary "min: 
exhaustion.” Since antihistaminics administered intravenously tend to lower t' 
blood pressure even in normal persons, and since the damage duo to rcke T 
histamine has, for the most part, already taken place, their value once a n- • 
tion has occurred is questionable; they arc not, therefore, advocated. 

It is probable that neo-iopax for intravenous study could safely he trod "ill. 
the next few days after a true anaphylactic reaction in view of the stihmiu :' 
period of insensitivity which is produced. If the reaction were anaphylactoid :• 
nature, probable retrograde injection of the substance could safely lie dm:". I: 
future studies are imperative and the type of reaction is not known, aiud■: 
type of contrast medium should be used, as specificity appears to he marked!' 
various drugs, e.g., acctylsalicylic-acid sensitive patients are generally no! .*■'• 
sitive to salicylic acid, methyl salicylate or to benzoic acid. 7 


SUMMAKY 

A case of severe reaction to neo-iopax is reported; this may have l>ecn fill 
true anaphylaxis or an anaphylactoid reaction. 

Measures helpful in predicting severe reactions to contrast media aredw a- 
The history, the conjunctival reaction, and an intravenous test-dose may '■ 
value. Prophvlactically the oral use of antihistaminics and possibly 111 
ministration of aspirin prior to injection of the contrast medium "'null 
worthwhile. 

To combat severe reactions, immediate intensive therapy is reromnnii' 
the form of intravenous administration of epinephrine, use of oxygen 
other measures to combat shock; supplies should always he availab* J<^ 
mediate use. The value of cortisone in cases in which the patient dm 11 
immediately is suggested. 

The feasibility of excretory or retrograde urography following sc'in ri -‘ 
to a contrast medium is considered. 


la 11 Xorth Broariirai/, Santa Ana, Calif. (C. K. I’.) 
11 la Xorlli Broaihrat/, Santa Ana, Calif. (■/. E. A ■) 
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aphasic and perspired profusely; his pupils dilated and the systolic Woe! ;• 
sure exceeded 2G0 mm. Hg. The blood pressure remained at this level f • 
minutes, then gradually approached the resting level. While there were int¬ 
ently no immediate ill effects following this procedure, 4 days later the p:/ 
complained of pain in the right abdomen, nausea and vomiting. ExnnwA 
disclosed a blood pressure of 255/190, right abdominal tenderness and hema’ 1 / 
Twenty-four hours later the patient was febrile and almost completely 1 ’ 
Extreme retinal pallor was noted bilaterally. 



interpreted as showing norma) upp" 


Tig. 1. Case 1. Itctrofirndc pyelogram 
tract. 

Nine days after the etamon test, IS mg. piperoxane hydrochloride ^ 

was given intravenously after the blood pressure had stahilizet at ■ ^ 
without tmy ehange in bloorl pressure or development of untnuan s -' ,n ^ 

Two days later. 500 mg. X,X-dihenzyl-beta-eh!oroethy!amitic (dihtaam ( ^ 
administered intnivenously over a 70 minute period. In 119 minute-, 
pressure had decreased from 170 IK) to 90 70. < 

As the patient's symptoms and response to :i provocative test ^ .. 

of chromaflinnmti, an exploration of the adrenal gland' "as dc< m ^ 

Under ether endotracheal anesthesia the right adrenal glam ^ _ •, ; 
through a thoraeo-ahdoininal incision in which the last tun rib >' , 

This afforded extremely good exposure of the adrenal area, and a a ^ j, 
was found. Except for a rise to 2Sfl ISO at the time of inuih.d* , 

pres'iire remained in the preoperative ranee for the duration <>t 
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b}' spinal anesthesia or by subcutaneous ephedrine, it was believed th: r 
epinephrine-producing tumor might be present. The basal metabolic rate • .• 
+23 per cent. The fasting blood sugar level was S5 mg. per cent. 

Histamine, .025 mg. when given intravenously, had no effect on the l'-: 
pressure. Five days later, .050 mg. histamine was given. The blood pres-urr r 
within two minutes from 13S/8G to 162/100 and the patient complained e?: 
pounding headache. The blood pressure gradually returned to the restin':! 
in 10 minutes. 

Immersion of the patient’s hand in ice water caused no change in pub’ r-' 
or blood pressure. 



I'm. 2. Case 2. .1 . retrograde pyologram showing incomplete rotation of left 11 ■’. 
medial deviation of middle of right ureter. This is interpreted as re|>re‘ciitmE i 
horseshoe kidnev. H , laminogram following perirenal insufflation of air on lefts!"+. |.2' •> 
mass above and medial to upper pole of left renal shadow opposite body ol n ■ 
vertebra. 


Because of progressive T wave changes in postoperative clcctrocardi"-'-- 
and because the patient complained of dyspnea and a feeling of rousin' * ^ ^ 
the chest during exercise, it was felt that myocardial infarction bad t:iK« n 1P ^ 
most likely at the time of the extreme hypertension that had occitrn ' 
surgery. Further provocative tests for plicochroniocytoma were felt t” ^ 
dangerous nt this time; the patient was allowed to leave the hospital 


months. 

At the end of 3 months, an electrocardiogram showed only ■ ( , 

strain. Ktamon 100 ntg. was given ini ravenously after the blood P- f ’ 
stabilized at 132 06. The blood pressure quickly rose to 1% -ID. then O' - _ 

When the patient was raised to a sitting position, the pre.-Mirr M"' 1 '• • 

120 81. Tlie injection of .025 mg. histamine produced an elevation *• ^ 

from a resting blood pressure of 110 102. The intravenous injection •>, 


left veatr, u 
r--’iw 
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aphnsic and perspired profusely; his pupils dilated and the systolic blood pres¬ 
sure exceeded 2G0 mm. Iig. The blood pressure remained at this level for 1 
minutes, then gradually approached the resting level. While there were nppar 
cntly no immediate ill efforts following this procedure, 4 days later the patien 
complained of pain in the right abdomen, nausea and vomiting. Examinatioi 
disclosed a blood pressure of 2.55'190, right abdominal tenderness and hematuria 
Twenty-four hours later the patient was febrile and almost completely blind 
Extreme retinal pallor was noted bilaterally. 

' i 



Fm. 1. C;i«c 1. Krtrograde pynlojjrjun interpreted as showing normal upper urinary 
tract. 

.Vine (fays after the etamon test. IS mg. piperoxane liydrochloride (benoduine) 
was given intravenously after tin' blood pressure find stabilized tit 1.51/112, 
without tiny change in blood pressure or development of untoward symptom-- 
Two days later, .5(H) mg. X . X-dibenzyl-beta-chlorocthylamine (dibenamine) was 
administere.d intravenously over a 70 minute period. In lit) minutes, the blind 
pressure had decreased from 170 110 to ()() 70. 

As the patient's symptom- an 1 rr-pon.-e to a provoeative te.-t were .-u-pirmn- 
of chromadinotna. an exploration of tin- adrenal gland- wa- deemed advi-ah.e. 

I'rider ether endotr.-u-hra! ane.-ihe-ia the radii adienal gland wa- explored 
through a thoraeo-abdomiiial uni-inn in whirh the la.-t two nli- were re-<-. te-l. 
'I hi- afforded extremely goo | expo-ure of tin- adrenal area, and a normal gland 
va- found. Except for a n-e to 2**'l IN!) at tie- tune of intubation, the blo-l 
pre.'-ure reitiaine 1 m the pr-operative range for the duration of tie- oje-ratio'i. 
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by spinn! anesthesia or by subcutaneous ephedrine, it was believed that an 
epinephrine-producing tumor might be present. The basal metabolic rate was 
+23 per cent. The fasting blood sugar level was So mg. per cent. 

Histamine, .025 mg. when given intravenously, had no effect on the blood 
pressure. Five days later, .050 mg. histamine was given. The blood pressure rose 
within two minutes from 13S/SG to 162/100 and the patient complained of a 
pounding headache. The blood pressure gradually returned to the resting level 
in 10 minutes. 

Immersion of the patient’s hand in ice water caused no change in pulse rate 
or blood pressure. 



Fin.2. Oise 2. .1. retrograde pyelogrnm showing incomplete rotation of left kidney and 
ntedinl deviation of middle of right ureter. This is interpreted ns representing fir-cd or 
horseshoe kidnev. li, lamitiogram following perirenal insufflation of air on left shows rounded 
mass above and medial to upper pole of left renal shadow opposite hodv id first lumbar 
vertebra. 


Because of progressive T wave changes in postoperative electrocardiograms 
and because the patient complained of dyspnea and a feeling of constrict ion m 
the chest during exercise, it was felt that myocardial infarction had taken place, 
most likely at tlit* time of the extreme hypertension that had occurred (luring 
surgery. Further provocative tests for pheochromocytoma were felt to be too 
dangerous at this time; the patient was allowed to leave the ho-pital for three 
months. 

At the end of 3 months, an electrocardiogram showed only left ventricular 
strain. Ktamon 100 mg. wa> given intravenously after the blood pre-'iirc had 
stabilized at 132 26. The blood pressure quickly ro-e to I Of* H). then to 210 Id' 1 - 
When the patient was raised to a sitting position, the pressure ipii'kly p 'l n> 
120 SI. The injection of .025 mg. hi'tamine pro-hne l an elevation <>f l< s 
from a resting blood pres-tire of 1 10 102. Tie- intravenous injection of b'tiolaii.e 
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no change in a resting blood pressure of 13(i 100. The administra- 
< {i:.<- liolyt 25 ms. subcutaneously had no significant effect on the blood 


!• :’r [vrirenal insufflation of air was done, injecting 300 cc of air under gentle 
:v. huminiicrrams taken following this procedure outlined a round mass, 
' 4 art. in diameter, above and slightly medial to the left renal shadow. The 
nl.-i-n-cd to cross the midline (fig. 2, B). 

•ran itn-i.-ion which began in the eleventh left interspace in the posterior 
7 i::.c and curved forward and downward to the lateral border of the 
■■ d.iuth. a tumor of the left adrenal gland measuring (5.5 by -4 by 2 cm. was 
'"’"l. Kxrellent extniperitoneal exposure was obtained bv means of this 
!i. Tic hi oikI supply of the adrenal gland was clamped and divided as it 
'■•'itit'reil. Tin* anesthesia consisted of ether and sodium pentothal. The 
! r‘i>.’ire was quite variable during induction and intubation. During the 
' the Mood pressure remained at 120 7S until the tumor was removed. 
•' h time it fell to 100 70. A blood transfusion was started at this time. 

' 1' sri procure w:is SO 55 when the patient was returned to his bed. With- 
t.'.‘d’’Vi:iiij|s, the blood pressure stabilized at 112 05 within 2 hours. The 


/acivc nmr.-e was uneventful. On the thirteenth postoperative day, a 
d 'Vvirncardiogram was obtained. 


■ Toirtf-ejith postoperative day, the intravenous administration of etamon 
• ': i"l by a rbe in blood pressure from 130 00 1o 101.13S within one 
D'-s'ttre quickly fell to its starting ))oint. 

Uii- trvi was inconclusive, the patient was recalled for further study 
"’orketi steadily at hard labor in the interim, and felt well. 
* that he perspired much less than he did before removal of the 


- Provocative tests with 

1 o tifn-r perirenal insulllation 
hi a.-,! diadow. 


etamon and histamine were negative, 
of air on the right side demonstrated a 


1 1 ’ ‘ '••'‘tnittation of the tumor showed it to be made up of small groups 
' l cro.-,tly in mVc and shape, but averaged I5-2t) micro in 

^ l: ‘d a ronnd vc.-icular nucleus and abundant lacy cositm- 
( ‘ ) ‘ 11, r, ‘ll groups wore separated by delicate, fibrotts strands, 

" Y' thin-walhsl vascular spaces. The diagnosis was pheo- 

•■' ft adrenal gland. 
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of (iic blood pressure may be sustained for weeks or months. Paroxysms, whci 
they occur, van' in duration and intensity, lasting from a few minutes to niair 
hours. They may be precipitated by emotional disturbances, exercise, changes ii 
body position, injury, spinal anesthesia or any situation which might be export e< 
to cause a change in the blood pressure of a normal person. 

Physical examination of patients who have a phcochromocytoma may icvea 
a striking change in the pulse rate and blood pressure in response to changes ir 
posture. The pulse rate in the standing position may exceed that in the recumbent 
position by 20 or more bents per minute. Tire blood pressure in recumbency mav 
be 50 mm. Ilg. higher than it is in the erect position, in both systolic and diastolii 
phases. This postural hypotension and tachycardia is most unusual in hyper¬ 
tension due to other causes. 

The cold pressor test; that is, immersion of the patient’s hand in ice wafer, i- 
used in the evaluation of hypertension, and in most cases, results in an elevation 
of the blood pressure. If the hypertension is due to the presence of a pheo- 
ehromoevtoma, in most eases, a negative response will be obtained. 

In a high percentage of patients who have an excess of circulating epinephrine, 
there arc elevations in the basal metabolic rate, blood sugar level and body 
temperature. In fact, some of these patients have been treated for diabetes 
mellitus, with response to insulin in an occasional ease. Glycosuria may occur 
during periods of elevated blood sugar level. Some patients respond to the gluco-e 
tolerance test with a diabetic type of curve. 

Certain tests are used as additional evidence in the study of this disease. These 
tests are attempts either to precipitate an attack of hypertension during a normo- 
tensive phase in the patient, or to relieve tin attack by specific drugs during a 
hypertensive phase in the patient. 

Mccholyl 25 mg. when administered subcutaneously in n normal person, cause- 
salivation, sweating, a slight transient fall in the blood pressure, followed by a 
mild sustained rise in the blood pressure. In a patient who lm« a phcochronio- 
cylomn, this drug causes the same symptoms except that sift or the slight fall m 
the blood pressure, the blood pressure rises to extremely high levels, and a typical 
hypertensive paroxysm may be reproduced. Xot all patients with pheochronm- 
eytoma will show a response to this test. 

The intravenous injection of 0.1 mg. histamine in a normal individual produces 
a fall in blood pressure, flushing of the face, and a more or less severe headache. 
If a phcochromocytoma is present, the fall in biota! pressure may lie followed h\ 
a typical hypertensive reaction. It is recommended that J of the .above do-c lw 
used first, followed by i, followtal by the full do-e at intervals of several da} '- 
in order to prevent a dangerous paroxysm which may follow the full do-/- m 


an extremely sii-eeptible patient. 

Ktatnon. tetraethylammoniunj chloride, can be u-cd :is a provocative w -t or 
pheoehroinocytoina. An intravenous injection of 100 mg. has been recommend' • 
In the normal person, or in a patient who— hypertension i- not due to an ev' ^ 
of circulating epinephrine, there i- a prompt fall in systolic and dia-tohe !>!'>" 
pre-lire, and an itn-rea- in the pul- rate to 100 120 b-at- [>'-r minute In a 
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1 ■ ! rrh a pheochromocytoma, this dose may precipitate a typical hyper¬ 
s’ p .riAy.'m. To prevent the occurrence of a violent reaction, a dose of 100 
c lie tried first, and if this is inconclusive, a larger amount may be ad- 
■ :■ 1 -ovr-ral clays later. 

i:' cxivt mechanism of action of these drugs in stimulating a hypertensive 
- :r a ca-e of chromaffinoma is not completely understood. The side effects of 
~ .. rr/- holyl. and histamine are unpleasant. The effect of etamon and his- 
"-mpni ipitatinga hypertensive paroxysm in a case of pheochromocytoma 
■ ■•Vd by solium pentothal anesthesia, indicating that part of the stimula- 

• r:..v l,- ; o; cerebral origin. Sedative drags may render the effects of the drags 
'■ .T.-.::;u?e and should not be used prior to a test. 

arn:r: f * b a sympatholytic and adrenolytic agent which is related to the 
’■ R- i-tanb in its chemical structure. It may be used to determine if 
•• ■ ‘ i' due to an excess of circulating epinephrine. In order to be of 
tf't mu-t be done while the patient is in a hypertensive phase. 

• infudon of oOO cc normal saline solution is started, after the 
! '■- b-e:i recumbent long enough for the blood pressure to become stabi- 

\ d • o; 4-n nic. per kilogram is then added to the saline solution and 

* miv-1. 1 hi' solution is allowed to enter the vein at a rate which will 
.vlm»ii-tration of the entire oQQ cc in 45-hO minutes. In a normal 

• ■ ■ n patt<tit with hypertension not duo to excess of epinephrine, and in 

■> i a phonrhroinoeytoma in a normotensive phase, there will be no 
b.'a^c of hypertension due to a chromafiinoma. the blood pressure 
. t 'j ' '* Il,,nn:, l range within an hour. The effect of the drag may last 



420 


CONRAD A. KUE1IN AND JOSEPH N. ARTHUR, JR. 


ever, are seldom conclusive. The use of air surrounding tlie adrenal glands u< a 
contrast medium increases the diagnostic value of roentgenography greatly. 

Perirenal air insufflation has been in diagnostic use for many years. The peri¬ 
renal fascia envelops the kidney and adrenal gland, and extends downward along 
the ureter. The space contained within the fascin is roughly cone-shaped with tlw 
apex directed downward. The perirenal space is in direct continuity with the 
retroperitoneal space inferiorly and is in theoretical continuity with the space on 
the opposite side, around the great vessels. This connection is not always dem¬ 
onstrable. The technique is to inject 300-500 cc air under aseptic precaution- 
into the perirenal space; serial x-rays arc taken at 1-10 hour intervals for as lung 
as 4S hours in some cases, depending on how long is required for the air to sur¬ 
round the adrenal gland. In some patients, the air will diffuse to the opo.-itr 
side. 

The injection of air into the retroperitoneal space to obtain contrast roent¬ 
genograms has recently been described. This procedure is based on the prenii-o 
that the retroperitoneal areolar tissue is in direct continuity with the tissue which 
surrounds the pelvic organs, kidneys and adrenal glands. A needle is in-crtel 
through the skin about 2 cm. inferior to the sacrococcygeal joint, lateral to the 
coccyx. The needle is directed medially and superiorly, anterior to the sacrum, 
into the retro-rectal space. The needle may be guided by ti finger in the rectum- 
After precautionary aspiration, 500 cc of air is injected and the needle withdrawn. 
X-rays of the abdomen arc taken until the air has diffused to surround the 
adrenal glands. This method has the advantage that it is more likely to demon¬ 
strate the adrenal gland on both sides. 

The diagnosis of pheochromocytoma must rest on a careful evaluation of aM 
available data in each individual case. 

'Flic treatment of pheochromocytoma is removal of the tumor. 

The adrenal gland is found above the kidney, in an anteromedial po-itwi. 
Its blood supply is derived from arteries at many points of the periphery, lie 
greater number of these arteries also serve the neighboring structure.-, c.-jm ci.i.i.' 
the kidneys and diaphragm. They comprise the superior eap-ular artery from 
the inferior diaphragmatic, the lessor capsular from the aorta, and the > nl ' n '- 
capsular from the renal. These large vessels are divided into many small <y f ' 
before entering the gland, tin* base of the gland receiving mo«t of them. IT' 


adrenal arteries are mo-t variable in their origin and distribution. 

Chromaffin tis-ue is found in the adrenal glands, the paraganglia in ns-om.i ■ 
with the sympathetic ganglia, and in the organ of Zuckerkaiidi at the roe '■ 
the inferior me-enleric arterv. Tumor formation occurs in the adrenal g! m I ■ 


the vast majority of case.-. 

The surgical approaches to the adrenal gland will be mentioned. IT' 


vacates of the trail-peritoneal approach favor it because it allows for e\aui • 
tion of both adrenal area- at the same time. The standard flank nici-ma b. - f ^ 
advantage of universal familiarity. It afford- only fair expo-lire ol tlm ado 
region. 'Hie pn-N-rior lumbar inm-ion i- not widely u-ed. as it provide- r., 
p,wir expo-tire, 'lie- ibora>-n-. or ihoraeo-abdorninal approach all" 1 -' ,v ' 
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(T.->,-urv of the adrenal region. The proper approach is determined by the 
tc e--:ty of avoiding manipulation of the tumor before the blood supply is 
I'zatoi. 

In preparing the patient for operation, certain principles which are peeuliar 
to thi- (ii-'\-L'<- rnii-t be followed in addition to the general preoperative principles 
that apply to any surgical patient. Since hypertensive crises may be precipitated 
by (motional states, the patient must be carefully sedated prior to operation, 
no*, unlike the patient suffering from thyrotoxicosis. The anesthetic agent should 
I-one which i- least likely to cause a change in the blood pressure. Spinal anes- 
th—i- not desirable. The patient may be given dibenamine intravenously 1-2 
hour,- ts fore operation, to prevent the development of hypertension incident to 
rr.-.mpuhtion of the adrenal region, or a syringe filled with benodainc may be 
k'pt on the anesthesia table to be used in the event of untoward reaction during 
d.- induction of anesthesia or while the operation is in progress. 

To .v."id the liberation of dangerous quantities of epinephrine into the blood 
-'■■■am. the tumor should be handled as little as possible until the blood supply 
I...- hi a clamped. 

1'■ ! iv.uig tcmoval of the tumor, the blood pressure may fall sharply. The vise 
-jit*-- or drugs at this point is to be condemned. The apparent lack of blood 
I'*’’ -'-liny be due to an intense vasoconstriction caused by the liberation of a 
m* amount of epinephrine inadvertently during the removal of the tumor. 
!•'- ’ *-'-*. v.onld be similar to that of placing a clamp on the aorta. The ad- 
: "• tie’i of an epinephrine-like dnig under these circumstances could be 
' ■’ • 1 to.!! in b!o<i 1 pres-ure can be controlled by the me of Trendelenburg 

and tran-fu-ion of whole blood. 

b i ;> 'lephrine-priHhicing tumor i- actively sought and projvrlv treated in 
’■■ hypcrteiiMo-i. one more caii-r of high blood prc"tire may be added to 
' ■■'•‘•ft ur.ifile (li-1 .1-"-. 

' : ' ’■ '• ot tlie 2 ra-c' h'-rc pre-ellted I- ill order. In the tir-t e;:-e. the pres- 

’ • n • p phrim--pt.blueing tumor was su-p.-ted early in Ids study, ami 
■■ *' •'(••' can>Ts| out with this in mind. Tic !ir,-: pMVocatiw te-t with 
I' di.-.p. -"ticwhat oVeti tithti'iastie. in that a fatality ahno-t re. 

’ t' 1 '.’. ■!■"■■ ol the drug that wa- gr.en. Tic lap.f four daVs 

■' •’-■'I th" aj>;>. aratiee o! p-n'oog<-l hym rieiisain, bliiclm-- ami 

• "!,--ie;.-! to I-.- re;.a! ap .;»!• \v cannot t.e a< ( outtie 1 t<>r. 
■ that tic mimim.>n of « tatnou v,;.s :..,r directlv 

. .. 'd-Ti fo'.h.w. ! h <- tn,;.!, d.t’.g. r.ci- to h.gm 

C 1 V fl, ! i,g. T e ! Ce- .r.< i... . I 
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contraindicated. In case 1, in which epinephrine was used to combat Iivpou.v - 
following removal of the tumor, the blood pressure was extremely difficult: 
control, varying rather widely' for an 8 hour period. In the second case, mIk.te 
vasopressor drugs were used, the blood pressure presented no problem ami ca¬ 
stable within two hours. 

In case 2 a fused or “horseshoe” kidney' was present. It is believed that tb : 
represents the first reported instance of the use of perirenal air insufflation i*J 
patient with this anomaly'. 


SUMMARY 

Because of the frequent association of the urinary' tract with hypcrUw 
the urologist is often asked to assist in the evaluation of the patient with ana- 
vated blood pressure. For this reason, the urologist should be thoroughly fair... - 
with the disease entity, pheochromocytonw. 

This paper has presented in a practical form the symptoms, signs and diap. |V - 
procedures characteristic of phcochromocy’tomn. . 

Two cases are presented to illustrate the methods of investigation w 
disease. 

One case is believed to be the first reported instance in which perirriia 
insufflation has been done in a patient with a “horseshoe” kidney. 
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lowing (he intravenous injection of dye, the excretion of contrast medium 1 a 
the left kidney was satisfactory and there was no deformity of the left kidney 
pelvis or calyceal system. There was no excretion of contrast medium hv tic 
right kidney and the gas shadow remained as aforementioned (fig. 1. .11 


Taui.k t. Gas bacillus infections of (he kidney: Reported 
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,\t i'y.'r<i'C‘i|iy, chnmii'cy.'titi'wa'found. <d' urctcr.il catheter «.i ^ 

'J7 cm. up the riidii ureter and with the catheter indwelling, a mijuii 1 ^ ^ 
made tti". 1. />'). Forty culne centimeters of cloudy untie and h' 11 ‘ ^ . 

a-pirate-l from the riulit kidney pelvis. Approximately 10 <' , 

cent v,n- injected through the catheter without producin'; pain mid - l I • 
v.a- mad*- ifig. 1. f'l. 
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<»■; u.-t»?»fr U). I'.'.VI, :i riulil nephrectomy was performed with considerable 
>!:;!: u!;v. The kidney pcjvh v.a< opened and two smears taken for culture. Tlie 
;■ ;> v.a- I’yo-ynncu--. 

Tla tao-- -jM wa~ a kidney which weighed ISO pit. The cortical surface 
v,- i 'C,»i‘l< *;i!ily di-tortcii by numerous crips and depressions and instead of 
da’ u-Tv! -tiv.ith apjearance tlie entire cortex wa> finely pauulur throughout, 
t i,’,. nine the s]>‘-i-itnc!i severe hydronephro'i- wa< noted. Tlte cortical portion 
of t! ■■ kali.i-y v.a- con-idcrahly and irro--Iy tmherulated. ’i'lie thickness of the 

• *i*n\ t!ua»ut«s| jnuuldy I to .'{ nun. throughout. The pelvic epithelium was: 

* ad in that there acre numerous granular areas approximately 1 mm. in 
<!• .as n • v.jth somewhat petechial appearance. 
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ETIOLOGY AND BACTERIOLOGY 


Gas bacillus infection of the kidney is usually due to the activities of the 
Bacillus aerogenes capsulatus (B. wclehii, B. perfringens, B. phlegmon!- rap. 
sulatus emplivsematosae). The Yibrion septique, discovered by Pasteur, ami the 
B. histolyticus arc also capable of gas production. Other forms of bacteria fouml 
in conjunction with those known to be gas-producing tire thought to he second- 
ary factors in the production of the condition in that they may consume the 
oxygen in the wound area which otherwise would act to prohibit growth of tin- 
anerobic organisms. 

As aforementioned, the majority of gas bacillus infections followed some ty|*> 
of renal or ureteral surgery. Different, observers have shown that the source of 
contamination, in the eases complicating renal and ureteral surgery, may Inc 

Slcin. Meyer and Spector, in culturing the skin of the inguinal region of 
urban herniotomy cases, found five positive cultures of B. wclehii before ami 
two positive cultures after surgical preparation of the skin. 

Operative materials. Numerous substantial reports (Melenev, Humphreys ami 
Carp) arc to be found in the literature of anerobic infections due to contami¬ 


nated catgut. It is apparent that the use of such contaminated materials may 
be another means of introducing anerobic organisms into the wound. 

Rectum. It is well known (Tenbroeck and Baiter) that both B. tetaui and 


B. iierogencs capsulatus may be harbored normally in the lower intestinal tract, 
the incidence being higher in the rural population. Stahr demonstrated by micro- 
scopic and injection studies the connection between the lymphatics of the cap¬ 
sule of tin 1 kidney with the renal parenchyma and pelvis. Franck deinon-traod 
that in about 20 per cent of the cases he studied the lymph channels of the right 
kidney capsule are intimately related to the appendix ami cecum. Be J'rliru- 
thnt this lymphatic arrangement is occasionally responsible for the migm' 1 "- 
of organisms from the right colon to the right kidney. Hutchinson bclicM - tin 
bacteria may pas- from the bowel to the kidney by way of the lymphatic.- \'h< •' 
lesions of the bowel are present. He cites a case in which an appendix "a- •> 


herent to the kidney and B. coli were found in the urine. 

Mario l'ortunato carried out animal experiments which tended to she.. 1 n 
the kidney i- usually highly resistant to invasion by B. aerngene- * -‘I*^ 1 
latus, and it i- only when the organ has been traumatized, or its integrity > ■ 
stroyed by disease, that the infection can gain a foothold. 1 be qm -ttoa an 
therefore, a- to whether during the mobilization of the kidney and no nr 
may not open lymphatics from the bowel in the stripping away n! th 1 ] r 
toneum and tliu- allow organisms to enter the traumatized retroperitoma • 

I rim, /ms ami urinnr;/ ralruh, Mencber and I.eitcr report's! that in a . ; 
of 11 Kculture- from the genito-urinary tract made at Mount mu - 11 H” I ^ , 
B. wclehii wa- recovered from the urine in 2 ease--. Alharrati and f ” t‘ 
that m rare ca-i- cv-titi- inav be mduceil by anerobic bacteria a-"..' 


combination with aerobic organi-m-. Duvoir et al. mention a cu-o 
'.’.ttb ey-T it 1- that followed the i lit ro> Itlct ton of a -otltld Hit" tic b.-'-'l i ^ 
a'tempted abortion Bentiet; noted tie- abundant pf( - l, ii' , e of B 
tie- nrim- of a pstn-at v.hoo- kidney had h»--n traumati/'-d by a pf"2 
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into the depths for continuous irrigation with peroxide and oxygen. Large tjmm- 
tities of polyvalent perfringens serum are administered intramuscularly, locally 
and even intravenously. The patient should be isolated and given individual 
nursing care. Supportive treatment in the form of blood transfusions, infa-ime, 
stimulants, cte. is given as required. When the infection subsides, Dakin solu¬ 
tion may be alternated with the peroxide irrigations to hasten the separ.iti<*a 
of necrotic tissue to stimulate granulation of the wound. 

All of the gas forming microbes are sensitive to sulfonamides in vitro (I!o l 
et al.) and the sulfonamides have proven to be of value clinically, l’enirillin 
appears to be more effective, however (Mac). Streptomycin is of no value. 
Chloromycetin, aureomycin and terramvein may prove to he of value afar 
further investigative study. 

There is much evidence that combined chemotherapy and antitoxin therapy 
is superior to either alone (Siebenmann and Plummer). It should he empha¬ 
sized that chemotherapy is not a cure for gas forming bacillus infection' hut 
at best only a supplement to antitoxic and surgical treatment. 

Kelly and Dowell, and Williams and Ilartzell advocate x-ray therapy far 
gas bacillus infections. It may be of value, and especially if combined with th“ 
aforementioned measures. 

Although the prognosis is somewhat better than in the past, it is nlun}' 
grave. Such infections arc usually very severe and prostrating and the clnim’c^ 
of recovery arc directly dependent upon early recognition and institution "t 
proper treatment. 

SUMMARY 

A case of silent intrarcnal gas bacillus infection with destruction of the kidn'.' 
complicating a vaginal ureterolithotomy performed twelve years previnudv i 
presented. It is regrettable that the gas forming bacillus was not isolated. 

The intrarcnal gas shadow is vividly demonstrated by x-ray studies. 

A review of the literature was made. The majority of gas bacillus info' |,IU 
of the kidney complicated either renal or ureteral surgery. I hirty casc« ha' 1 
l>ecn reported prior to report of the present case. 

Jl ', E. Fourth St., Fininnin Citij, Fin. 
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RENAL PAPILLARY NECROSIS: CASE REPORT 

AIMS SLIP VAX and SAMUEL HAH LAND 

Although this condition was first described bv Friedreich 1 in IS77, it b only 
during the past 13 years that definite attempts have been made to separate 
this disease from pyelonephritis as a distinct clinical entity. Numerous thcorie* 
as to pathogenesis have been suggested, although none, at the present time, 
is entirely logical. 

In 1937, Gunther 3 made an extensive survey of the disease and stressed the 
association with diabetes mellitus and urinary obstruction and infection. He 
definitely and conclusively associated diabetes as part of this disease to hi* 
own satisfaction. 

In 1942, Harrison and Bailey 3 demonstrated that 50 per cent of diabetics Inn! 
asymptomatic urinary tract infection. In 1944, Robbins and Tucker* reported 
from the Mallory Institute of Pathology, 307 autopsied cases. The cause ". 
death in 0.7 per cent of diabetic patients was pyelonephritis, and most of tlii- 
group had necrotizing papillitis. In 104G, Robbins, Mallory, and Kinney* re¬ 
ported 20 more cases from the Mallory Institute of Pathology, Boston C tty 
Hospital, and the Peter Bent Brigham Hospital. Nineteen were in diabetic*, 
and seven were in nondiabetics. Evidence of urinary tract obstruction wn*' no. 
found in the diabetics usually, but the nondinbctics always exhibited evideny 
of chronic obstruction. The degree or duration of the diabetes was no factor in 
the pathogenesis. The nondiabetics were in men between 01 and 71 year* <>. 
age. The acute fulminating cases created the most perplexing problem*, a' 1 
many divergent diagnoses were expressed. The authors believed that the ne> re¬ 
tiring papillitis was simply a form of acute pyelonephritis: the pathogen' 
being the coalescence of small abscesses at the base of the pyramid* with di* > 
ischemic infarction, fn 1917, Edmonston, Martin, and Evans* review'd t • 
literature once again and reported on 27 cases, proven by autopsy. Here. t<" ■ 
the same pathological lesions were stressed .and the same clinical differentia 1 '" ■ 
reported. 

In 1919, Robbins and AngrisP reported 11 eases, autopsied at the •)'!' 
General H<>*pital. They classified the disease clinically as acute or .-ub.e-t* j 
The acute ca*es occur usually in diabetics with the sudden on*et of coins. < ■ ‘ 

with or without aeido-i*. and generally with azotemia. Pyuria, hetnatun.i. 1 * 1 
fever, and leukoevto*is were found. The cour-e was rapid and fatal 1,1 ' l 1 
days. The subacute ca.*o* were found in: 

at Diabetic* with pyelonephritis for a few weeks. and who stidd'-nh b 
wor*e. 

1 M.n fri,-.lr, i.-li. X. Virrh Arrti f 


ith. Anal . 69: ZU*. !*■> 
fir. 

J It : ,n-l Mo-.u T .t A M. A , 118: ft-. 

I. \ W Jr XYv. Erie J M. "l . 231: *'-',. f 


I' : ‘-t 

J (.’tint(»' W nv v.'r»-rf*r .84: I< 

** 

• s I. . M jt'.rv. IC < ;* an-t K-V.’tT» V-w UdiTj. M«A .• 35: Y 

* r.':r, M \ . Mart it:. II I. at.-i Lv.n-. X \r. h Ir.t M- •! . 1 

' IfL' t> :>i..I \rwn-*. \ \, rr..-:- ■ <: r>-r.M p*.p:Il w Anti In' >' 


i •<’ 

"21:: 




-1.32 


ALVIN’ SLIP VAX AND SAMUEL BAHLAND 


bound. The right Murphy .sign ivas 2 plus. Reflexes wore physiological. Tor,- 
poraturo was DDF rec-tnlly. 

A diagnosis of right ureteral obstruction, probably calculus, was made, ai d 
the patient was referred to the urological department. Urinalysis, cysto-ropy, 
pvelograpliy, both excretory and rctrograrle, revealed no unusual features. Thro 
hours following the cystoscopie examination, the patient became feveri-li. lit- 
temperature was 104F and liis pulse became very rapid. He did not p.'e-' any 
urine during the next IS hours, and a repeat evstoseopy was performed at 
1 a.m. on September 17, 1949. At this examination a large blood clot \vu< >ivn 
protruding from the left ureter and no urine could he obtained from fii<* rigli f 
ureter. The dot was removed and (he patient began to excrete urine again. A 
blood count on admission revealed a leukocytosis of 13,350 with 75 per cent 


polymorphonudcarsand 25 percent lymphocytes, 4.5 million red blood cell'and 
15 gm. hemoglobin. Following the episode of acute renal suppression, the nrr.i 
nitrogen was 50 mg. per cent and the nonprotein nitrogen 100 mg. per cent. 
The blood sugar was 112 mg. per cent. 

Since the fever did not abate and the symptoms of anuria persisted, another 
cystoscopie examination was performed and indwelling ureteral catheters in¬ 
serted. The day following this procedure, the urea nitrogen drop|>ed 1,1 
mg. per cent. 

Although the urine was now draining adequately, the patient appeared 
His face was flushed and pinched. He kept complaining constantly of rich! 
abdominal pains. lie was now vomiting and had a persistent diarrhea. Tlaa 
was definite right abdominal tenderness and spasticity with a p»Mli\c 
hound phenomenon. Another urologist who was consulted thought tlmt t. 
patient had some intra-abdominal disease. A medical consultant concurred m 
this opinion, and stated that the trouble was not in the kidneys. 

On September 23. 10-41), one week after admission, a blood culture "ns po-itiu 
for H. coli. A urine culture was also positive for JT coli. The patient had b'soii. 
jaundiced and coarse rales were present at both lung bases. J he nbdomin 
still tender on the right side with persistent peritoneal rebound. A cle-t 1 m 
was interpreter! as within normal limits. Surgical consultation advised tt,l > 
and the continued use of penicillin, streptomycin and auroomyein therapy ^ 
patient improved and the* jaundice subsided and repeated blood ritlturi ' ^ 
negative. F’atirnt was given intravenous fluids and protein, and blood tr.ia > 
sions. The pain in the right abilomeu persisted with peritonea! reh'iua ^ ^ 
.-pile of the marked general improvement. The temperature remained ^ 
and continued to spike. An exploratory laparotomy was done on sepU m > • -. 

11> It*. Xo evidenee of any intra-abdominal disease was found. A iw"ll | i 
of tlw right kidney was reported as negative. , . 

Following the operation the patient seemed to improve. Hut on ' 1 

IP IP. In- suddenly hrearne irrational: lie responded to order.-but app'-it” ^ _ 
detaeinsl from In- surrounding- T'lie left pupil wa- .-mailer than th< n “ l ’ > , . 
reacted ue.'l to light The -wallowing iuerliani-m wa- ili-turbeil. He.nut' r . ( 
rigidity wa- pre-.-nt Tie- heart wa- rapid with a haul -y-lohc inurin'.. 
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The remainder of the findings consisted of multiple miliary abscess*. <>f 
the lungs. 


COMMENT 


The primary function of any medical scientific investigation is the ,-oparati- u 
and classification of clinical and pathological entities. However, it will ho ob¬ 
served in reading the literature that there is a definite reluctance in regarding 
papillary necrosis as a specific disease. The tendency is to imply that the dis¬ 
tinctive and peculiar alteration in structure encountered in this condition i< a 
form or progression of pyelonephritis. The basis of this hesitancy is produced by 
the fact that the lesion produced in these cases is not consistent with our present 
knowledge of the anatomic structure of the kidney. In essence we find multiple 
areas of ischemic infarction, limited to the conical renal pyramids, surrounded 
by a zone of leukocytic reaction. This type of alteration in structure h unco: 
the oldest described patterns in pathological anatomy. The pathogenesis of tlii- 
state has been attributed to vascular occlusion, either mechanical or spadir, 
supplying the affected area. The difficulty, at present, consists in our inability 
to demonstrate any vascular system whose sole and only function is to supply 
the pyramids and the occlusion of which would result in the observed lesion. 


The view advanced by Robbins, Mallory and Kinney 1 is that small ab-rrs-c- 
form at the cortieomedullnry junction which by coalescence result in valvular 
obstruction and subsequent infarction. It would, however, be mist difficult to 
explain by what route the bacteria reached this selective site of loealiration. 
and were limited practically exclusively to this site. Certainly neither s* , P' 1, 
cemia nor ascending pyelonephritis can be suggested as an adequate explana¬ 
tion, since neither of these processes involve this area exclusively. Hirtliermori 
it could be reasonably expected that at least in some instances the early Maie - 
of such a process could lie demonstrated. 

Robbins and Angrist 7 commented that the pathogenesis is related to t < 
abnormal fat metabolism. That such abnormal chemical physiology ext-t "• 
diabetics is not disputed. However it must be kept in mind that many a lll(, _ 
mal chemical changes in diabetics exist, for example, a marked imn.i 
glycogen in the renal tubules. The simultaneous occurrence of multiple .1 
nudities does not necessarily indicate that there is a causal relationship- 

Furthermore it has been clearly demonstrated that the condition 1 - t 1 "' t 
kited to the duration or severity of the diabetes. 1 It is, of course, app.inn . 
in the considerable group of case.- not associated with diabetes, the i"- 1 > 
would be entirely inapplicable. Our criticism of this postulation t- U" 1 
coii-truial as denying a relationship between diabetes and papillary t>" ‘ . . 
but a' suggesting that this relationship is at present ob-rure and not a" 1 


faetor. 

Tile third explanation offered is based on the mis-hatii'-m of either 
chronic urinary oh-truction. The arguments in support ol IIii- tIi*-**0 ,;f _ 
mi i-MH-rirnejital Ic-ioii' produced m dog- by ureteral ligation. 1 Hicdo 
drawn from -itch e\p,-nrnentation must be applasl to bunum uta-**-- 
gri-a’ caution a- tmi-t the n--u!t- of all animal experimentation. lie 
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bilateral cortical necrosis are limited almost entirely to tissue derived from d 
nephrogenic tissue, while others such as papillary necrosis are limited m t!/ 
structures derived from the metanephros. 

Many other renal lesions show a peculiar limitation of distribution, not read:!} 
explained, such as glomerular nephritis and nephrosis. The observation tlo' 
there is some overlapping of lesions is not inconsistent with the hypntlic-h > : 
different function and response of these separately derived segments of ti'-u- 
wliieh on fusion form the kidney organ. 

It is apparent by analogy to such organs as the adrenal and pancreas, "'hid, 
arc composed of tissues of totally different origin and function, that an into-- 
tious process, which involves one portion of the structure will by progress's 
affect contiguous areas. 

It is also possible, in so far as the kidney is concerned, to demonstrate it* 
dual character by experimental methods. The intraperitoneal injections of ad¬ 
renalin results in spasm of the cortical vessels, the medullary vessels licit- 
uninvolved. 11 In the experimental investigations of the Sehwartzman reactio. 
by protein injections, the production of bilateral cortical necrosis is one of tic 
most constant and distinctive features. 11 

It is our belief that this different approach may serve to lead us to a clean, 
understanding of both the pathogenesis and pathology of renal disoa-e. . 
though the case we have presented is unusual in many respects, those \<r> 
features should act as a test of the validity of our previous assumption. 

on01 1’nn Horn St., Elmhurst, X. I*. 

:! Scfiuartzman, G.: J. Ml. Simii IIosp., 16: 207, 1010. 
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during its growth seems to spread apart two branches of an upper calyx wind, 
should represent the entire calyceal system for that portion of the kidney. IV 
fortunately, no films were made during her first attack of pyelonephritis whirl: 
occurred during the puerperium and we are unable to state positively that 
minor calyx was not sealed off at that time. Again, however, we believe that tl.< 
evidence is against this possibility. This leaves ns then with the diagnn-i- <•' 
infected simple or serous cyst, a rare lesion, which according to Abc.-hoti^c h:.> 
been reported in only 5 cases. The question arises ns to how the cyst hecana 
infected. Our theory is that during the puerperium back pressure was exertid 
against the calyceal system. Infection supervened and bacteria made their way 
across the tissue barrier of the capsule into the lumen of the cyst. In the rant" 
manner, after the assumed dilatation of the right renal collecting system had 
subsided after puerperium, intracellular fluid flow was away front rather thin 
toward the now infected evst and bacteria again made their way across the ti'Si" 
barrier into the collecting system and an exacerbation of pyelonephritis "tv 
produced. This would account for the prompt clearing of the urine by the tee <■, 
antibiotics and equally prompt recurrences. 

The final question as to why the cyst should increase in size more in wok- 
tlum in the previous 2 years remains unanswered even in theory. We can men > 
say that it occurred and has been reported previously in other eases. 

f)0G IT. Franklin Si., Richmond 20, To. 
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Parasites escaping these hazards, pierce the stomach mucosa or upper inti-- 
tinal tract, filter into the portal circulation and usually become embedded in tic 
liver. A small number bypass the portal circulation and enter the lungs. S<w.- 
few escape the pulmonary venous plexus, become dispersed and finally arn-nd 
in various body tissues. Approximately 77 per cent of cysts form in the Inl¬ 
and about 10 per cent in the lungs. The remaining 13 per cent are deposited in 
other portions of the hotly. About 2.5 per cent reach the kidney; here the embryo 
embeds itself in cortical tissue and within a few hours forms a small bli-tcr-lik" 
cyst and in years attains mature size. 

At maturity, the cyst is composed of an adventitious capsule inside of whidi 
is a laminated nutritive layer lined by a germinal membrane. From thi- cihI'*- 
cvstal germinal membrane, brood capsules develop. At least part of the cv.-t 
surface is covered by renal capsule. 

The cyst has no blood supply. Nutrition is supplied by selective o.-ni"-s 
through the laminated covering. This layer is impervious to noxious subsistin' 
and for this reason destructive medications cannot reach the interior. 

As the original hydatid enlarges, it reproduces within itself daughter ry.-‘- 
wltose construction is a replica of the parent. The mother cyst wall expand* <" 
accommodate the multiplication of ofTspringnnd the increased amount of nutritive 
fluid. While it grows, the mass encroaches on the pelvis and parenchymal renal 
tissue obliterating some of its blood supply and destroying function. As a re.-nlt 
of pressure necrosis, rupture into the renal pelvis can occur and cyst content-ex¬ 
pelled into the urinary tract. In such an event, microscopic examination of tb 
urine will show fragments of cyst wall, scoliecs, booklets. Invariably, follow nil. 
this outcome, infection develops, involving the renal pelvis and surgical tnat- 


ment of urosepsis becomes necessary. 

On the other hand, if pressure is exerted on the peritonea! side with result-' ■■ 
rupture, the contents are expelled intraperitoneally. Following such a cornpli'- 1- 
tion. the patient experiences nlxlominal distress and severe anaphylactic da- 
The lio-t is sensitized to the evst fluid and the shock may be severe enough 


cause death. 

The contents may gravitate down to the pelvis and start new area-. It a 1 
cyst forms in the retrovesical space, it may occasion bladder neck oh-tni't- 


requiring operation. 

In about 20 per cent, the wall undergoes calcification preventing the entr... 
of nutritive substances and degeneration results. A pathologic picture sini'it- 
tuberculous caseation follows. In such a termination, the ev.-t Ix-conn- •>" 


nocuous mas~. which dot's not trouble the ho-t atid u-ually require- 


Ijn XI* .‘W-* •• 


SYMPTOM \T(>l.or,Y 

Twenty to thirty years of development are required for the cy~. (•’ 
-vtnj’tom-. The growth nets as a foreign body and e ati-es dt-tre-- by !'■’ 
•Hi- patient complain- of flank di-comfort and may al-o note a ina-- m 
It tie- ,-\—t rupture- mto the jvlvi- of tie- kidney, eoliev pain- are ' T 
tin- -mall daughter ev-t- pa-- down the ureter. 
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'll.'- reaction following rupture into the peritoneum has' already 

1-.:i,-:ii'so’!i-l. t irdinarily. the unruptured. modest 7 cm\ cyst isasymptomatic. 
Tie pa*i> :i'/' nutrition i- tirirmal and hi' healtii i' not ohviotisly interfered with. 


niAONnsis 

It. t "'inv,h<ne tie- di'eao- js prevalent, the diaunods is frequently marie 
p:> r.uively l-cran-e it i' always susjwtiil, hut in the 1’nited States, sinee so 
(< • i-;... • an- etirountend. it i- rarely deteeteri until after exploratory operation. 
I't' p ra’i 1 . e diaeno-i-wa'made in oidy four of 17 eases reviewed hy Kretschmer. 
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signs could lie considered definitive. Intradcrmal tests and compliment fixation 
studies have been developed to aid in detecting the presence of the disca**. 

PltOG.YOSIS 

If untreated, it may end fatally. About 20 per cent develop calcification of tl.f 
cyst wall with autodestruction of contents. In most instances, the involved kiihry 
is sacrificed. In some cases, the hydatid has been successfully resected from rend 
tissue. 



I'm ‘J Cr<i-> s]M-citn"ii 
ti:i:at.mi.nt 

Nephrectomy appears essential. Because the laminated tneinbraia- | , 

pervious therapeutic metiication is of no value. Marsupialization and tri 
with formaldehyde are advocated by some. If the patient has no othere - ^ 
vnlved. nephrectomy remits in a cure. I)ew claims that I v r * 

have multiple cy~ts. Bilateral renal involvement i-- rare. 

it.iuih i.xxis 

It had D—n pn-dn-ti-d that the di-ea-e will become more pro. ah" 1 
lo-iutry v. i*li more.;-*- hi ,-he*-p rai-im:. however, thi' ha- not o cur.> 


i 'i!iNo''(« i'r~ i<>r kipnkv 


H.j 


cniwitis jnihi-in - tin* remain.* rare. On the other 

•** )rci|tii'nt in thu-e eountrie* u»loj»tiuir modern Anfriran 
if althatoir*. 
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lmd gone through two pregnancies during the preceding three years wilin':; 
unusual difficulty. 

Until her marriage, she was never outside of her native country. Her parens 
were chicken raisers in a wool-growing country district. As far hack as she nn! l 
recall, a pet dog was always around the home. She had no knowledge of the prev¬ 
alence of echinococcus disease in her native community. Her parents, hrotlifr- 
and sisters were all living and well. 

Cardiorespiratory and gastro-intcstinal system studies showed nothing re¬ 
markable. In the right renal area, a regular, slightly tender, rounded mass wa- 
easily palpated. The upper border extended above the costal margin. 

Excretory urography showed a normal pvelogram on the left side hut no dye 
was excreted on the right after 1 hour. The enlarged kidney shadow was dhtitn't 
and appeared to be about three times normal size. Retrograde study showed an 
extreme degree of compression deformity on the involved side. Sj)ecimrns "• 
urine were negative on microscopic examination. Indigo carmine appeared within 
normal time limits from the left but only a faint trace after a prolonged time "v- 
obtained from the right side. Exploratory operation with possible ncphrrctmm 
was recommended and the patient submitted. 

The kidney was approached through a flank incision. Mobilization was rath'. 
difficult because of adhesions. Hough handling of the mass on the lower pole <1.1 
not result in rupture. The mass was firm yellowish in color, and fluctuation 
not observed. Our diagnosis was hypernephroma and nephrectomy " a> I F ' 
formed. The specimen was about three times the size of a normal kidney. AU .1 
one-fourth was renal tissue and the rest was the attached mass (fig. -)• n ,( *■' 
vision was treated in the usual manner and closed without drain. On section. 1 ■ 
thick capsule of the mass retracted and numerous spherical cysts rolled “ 
(fig. 10. They varied from the size of a match head to that of a pigeon segg (he - 
Dozens of these were enclosed in the large mother cyst and were surroum <’ •' 
a colorless fluid. These were the daughter cysts in various stages of de\ elopnu 
They were filled with a clear fluid and were a miniature replica of the Inna rr .'^ 
The renal tissue was compressed and distorted by the attached mas.-. t>n niy 
seopic section (fig. 1) numerous booklets, brood capsules and scohecs "<r< 
tified. f _ iV 

'fhe patient made an uneventful recovery and no evidence was found <<• •• 
other cysts. 

roNVi.rsio.v 

Echinoi'occtts disease i- rare in the United States, flic kidney is imol- ^ 
about !?.-'> itor cent <>f instances, 'ffie life cycle of the parasite is do-i-ril" ■ 
symptomatology, pathology and treatment a~ reports 1 by foreign un ' 
reviewed. An unrompheatrd case treate<l |»y nephrectomy i- pre-oat's 


it i:i i;i:i:.\ri:s 

III V. , II I! ItviiOlil III-' M< <I|r;il Pull ('<> . l'’- s 

It loo vo. S 1 imp Kmiiou mi. A \ \nn Sure . Ill: '■'•7. 
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Excretory urograms showed a functionless left kidney and a normal right !>':!• 
ney. The retrograde pvclograms demonstrated a modemte dilatation of tlriv 
tenial strict lire of the left kidney, a slightly dilated upper ureter without til!:-; 
of the lower portion, and a normal right kidney. The roentgenogram of the i!>- 
rneie and lumbar portions of the vertebral column revealed hypertrophic arflin'ts 
in the lower lumbar vertebrae. The roentgenograms of the gastro-inte.-tinal tn» : 
and the colon after administration of barium were normal. 

On August 15, 1949 the patient was found not to have passed urine since tl. 
previous evening. At the time of cystoscopy on August 15, only 2 to 3 tv <’ 
blood-tinged urine were evacuated from the bladder. Ureteral catheters lure 
passed bilaterally. Some obstruction to the catheters was encountered at shei; 
5 cm. but this was overcome. About. 50 cc clear urine was obtained from <-.vh 
pelvis. 

It was apparent that a bilateral ureteral obstruction from an external rate 
of unknown etiology was present. The most likely diagnosis was that of a rite*- 
peritoneal neoplasm. 

At the time of exploratory laparotomy on August J(i, 1949, a linn, slightl 1 
hemorrhagic mass extending from the kidneys down over the sacrum and im.i- 
uring about 15 by S cm. was found in the retroperitoneal area. The ureter.-am 
imbedded in the mass and were not dissected free. A small piece of the tumor"..- 
removed for biopsy. 

A moderate elevation of temperature which gradually subsided was pre-*- 
for about 10 days postoperativelv. The ureteral catheters were removed 
August 29, 1949. The patient voided thereafter. The value for the nonpros. • 
nitrogen rose to 11(> mg. per cent on August 31, and gradually dropped to-w 
mg. per cent by September 23. 

Biopsy from the retroperitoneal area revealed a subacute inflammation. • 1 
moron.- lymphocytes, plasma cells and polymorphonuclear neutrophilic I" 1 
ryte.' were found in areas of granulation tissue and scar. Small ah-'ce.--' - 
senttered throughout the tissue. Evidence of neoplasm was not pre-cat. ^ 

Scrum agglutinations for the typhoid, paratyphoid, salmonella, ’ r ’i"' J 
tularemia and typhus organisms were normal. IVeudoniona- aenigmo-.i 
Aorobnrter aorogone.H were isolated from the urine. 

Aqueous crystalline procaine penicillin fl, 50,000 units weregiicn intr.m ^ 
cularly every 3 hour.- from August 15 to September 23. Bccaiis -of tlwAf m ■ 
aerogeiies m the urine. 0.05 gm. <»f the antibiotic Q-19* in 1 <'<• ol P 0^^'.. 
-aline wa- given intramuscularly every four hours from Scjitcinis-r-3 t S ^ 
October 7, 19 It*. The re.-p mis" tot real men t wa.- excellent. At the time of < 1 • ; 

on 1 teeember 23, 1!* It*, the patient. although underweight. felt well and' -- 
ini: normal quantum.-of urine fn-ely. _ ^ 

The patient re-entered the ho-pitul for further -tudy on April 3. 19 1/1 
well and had gaim-d 17 pound- m weight. The value for the iioiipro*i . > >■ 
wa- 5<l me p<-r cent on April t, and 37 on A[)nl 12. 1 riiialv-i- slio o 

decree of all'niiioi. iiunieroii- |eiik«»'-yi«‘- and rare erythrocyte-. 1 , 

aeniemo-a wa- t-daii-d from the urine Excretory urogram- *how»d a m 


• ! I-. I f• -T,ti ,-t. 1 C 
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led to a diagnosis of renal insufficiency with uremia. Excretory and retrograd- 
pyelograms showed a bilateral hydronephrosis. A bilateral nephrostomy wn-dw. 
on September 2S. The postoperative course was uneventful. In the followi;; 
months, definite improvement was reflected in the genera! condition and h 
laboratory investigations, lie-examination on April 21, 10-17 showed a good p< :v- 
oral condit ion, an increase in weight and an improvement in the degree of am mi i. 
leukopenia and eosinophilia. A right nephrectomy was done on April 2!*. la 
October 1947, the left ureter was freed of adhesions and the nephrostomy :il>»!- 
ished. The patient, made a satisfactory recovery and has done well. 


Case -b 3 A 11 year old white man was first seen on December 1, 111 IS heeati- 
of oliguria and uremia. The value for the urea nitrogen was 2S1 mg. per cent, tb - 
creatinine 14.2 mg. per cent and the carbon-dioxide combining power 29 velum- 
per cent. Obstruction was not noted in the course of the ureters and the retrograde 
pyelograms were not remarkable. The urine obtained from the kidney.- " 
sterile. With the ureteral catheters in place, a return to normal of the previmi*a 
mentioned constituents was noted. After removal of the catheters, oliguria m l 
azotemia recurred. Exploration of the right kidney was done and the kidney va- 
fottnd constricted by indurated adipose tissue. The fat was freed from thekidm.' 
and biopsy of the adipose tissue showed a severe inflammation. Shortly ofter lb 
time of surgery, the values for (he various constituents returned to normal, b 
to the fact, that the patient made a good recovery, the left side was not explore 
Retrograde pyelograms made several months later showed normal function < ■ 
both kidneys without evidence of disease. 


Case a. 4 A 49 year old white man was seen first on December 19, 1919 fora < '>■ 
aching pain in the left upper <iuadrant of the abdomen and the left rena aft- 
The illness became acute 7 weeks previous to admission with symptom- am - - 
suggesting a typical left renal ureteral colic. At the time of admission, tin 
for the nonprotein nitrogen was 41 mg. par cent. Excretory urograms did not .a 
function on the left over a period of 3 hours but the right side wa- norma 
the tune of cystoscopy, catheters were easily passed up both ureters. lutrc.n. 
pyelograms showed a moderate dilatation of the pelvis and major and no 
calyces of the left kidney. Culture of the urine obtained from the left hi' a >^ 
the time of snb-oipiont cystoscopy showed Staphylococcus albu~. ( ultur- ^ ^ 

urine 1 for the tubercle bacillus was negative. Left nephrectomy wa- ad" , 

sub-eipicntly aocompli-hed. (’on-idorabie thickening of fterota ■- f ,r ‘- 1 
marked edema and fibro-i- of (he perirenal fat were found. An acute andl> c 
pyclosiepliriti- wa- reported to be pre.-ent by the patlmlogi-t. I he P 1 ’ 1 1 ^ _ 
sis-n again <>n April 7 when he wa- in good condition. On April II be I 
returned becau-e of cmi-tant nau-ca and jiauilc.— anuria for about I'' !•’ " 
the tune of cvsto-i-opy a catln-tcr wa- pa--'d up the right ureter and •• 
ce ch ar urine wa- rmion-d. Retrograde pyelograin showed a dibit.i fl 1 
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PERI-URETERAL AND PERIPELVIC (RENAL) EXTENSION OF 
CARCINOMA OF CERVIX: CASE REPORT 


SAMUEL J. ARNOLD and LOUIS H. BARETZ 
From the Urologic Service of the Jewish Hospital of Brooklyn, A r . 

The urological complications of carcinoma of the cervix have been extensively 
reported: lower ureteral obstruction with hydronephrosis, pyonephrosis, and 
terminal uremia is a familiar one. We wish to report an unusual type of peri¬ 
ureteral and peripelvic (renal) extension, which, it is believed, may be of sig¬ 
nificance in the problem of lymphatic drainage from pelvic organs to renal 
pelvis. 


CASE REPORT 

M. P., a 45 year old Greek woman (multipara), was admitted to the Jewish 
Hospital of Brooklyn, February' 20, 1949, with a 36 hour history of lower ab¬ 
dominal pain. A fungating lesion at the cervical os and palpable masses in each 
adnexal region were found. Histopathological examination of biopsy specimen 
from cervix and cell smear led to a diagnosis of epidermoid carcinoma (fig-1, )• 
Urograms, urinalysis, and blood urea were normal. The patient was discharg 
on March 7, 1949 and referred to the outpatient department for deep roentgen 
therapy. . , 

On April 11, 1949, the patient was re-admitted because of constant pam an 
persistence of abdominal masses. No evidence of a cervical lesion, describe re- 
fore therapy, was found; the urine, chest and colon studies were normal. Because 
a dysgerminoma was suspected, a total hysterectomy, bilateral salpingo-op iorce^ 
tomy and dissection of pelvic lymph nodes was performed. The gross, m irt 
at operation did not suggest extension of malignancy. The pathologist s re P‘j^ 
(Dr. David Grayzel): 1) uterus with leiomyomas, subserosal; 2) fallopian 11 ^ 
with hydrosalpinx, bilateral; 3) normal ovaries; 4) no involvement 0 
nodes; 5) epidermoid carcinoma of cervix with inflammatory' reaction, c 
Convalescence was uneventful, and the patient was referred to out P a 
department on May 4 for further deep roentgen therapy'. . . , ( 

The third admission was January' 20, 1950, because of severe pam 
hip and right thigh of 2 months duration. In the opinion of the gynecoog^ 
consultant, the patient did not have metastatic disease. The neurologies ^ 
sultant suspected a disc, and myelograms demonstrated a persistent n . 
feet between L4 and L5. Urograms, February' 11, 1950, were reported as so ^ 
mild py'electasia, mild calectasia, right, and normal kidney and ure 


Urea estimation was normal. vealed, 

Retrograde studies (fig. 2) confirmed the findings on the right an rc ' 

___i m 1_i i i _ . _ *i__rtkofmrtinn JH lDG ® 


in addition, a normal bladder and an easily' passable obstruction 


ureter at 6 cm. and 18 cm. Urine from bladder and right kidney vas ne^ 

A large herniated disc was removed February' 16. Persistence of pam “ creto iy 
of febrile course, however, dictated a repeat urological investigation. 
urograms, March 1, revealed a nonfunctioning right kidney'. Retrogra ^ cm 
showed a marked increase in calectasia, and an impassable obstruction 
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> »• 1. A. carcinoma of cervix. />. metastatic carcinoma to kidney. C, metastatic car- 
nr.otm, |» n ureteral. If A- K, X350. 


' nne front the bladder was negative on culture: that from the right renal pelvis 
cave positive cultures for R. pyoeyaneus. Lack of response to antibiotics anil 
p f'tstetu-e of pain hal to nephrectomv and partial ureterectomy (right! March 
4*0. lf.Vt. 


ori.lLVTIVt: FINDINGS 


li.e kidney win swollen about 2 times normal size. firm, tense and slightly 
yauutu'. Completely enveloping the renal pelvis was a hard, nodular, g revisit- 
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white mass about 7 cm. in diameter, discrete from but bound to the adjoining 
tissue. At the hilus, this mass insinuated itself between pelvic and cortical tissue. 
The lower pole of the kidney was loosely fixed to the upper portion of the ureter. 
The renal vein was not grossly involved. 

The ureter was thickened to 1$ cm. in superior portion and enveloped, ns was 
pelvis, by hard, nodular, defined tissue. This nodular infiltration extended in¬ 
teriorly as far as could be palpated (below pelvic brim), but in its inferior portion, 
it was thought to be less indurated. Tissue medial and lateral to the indurated 
ureter was not grossly involved. After removal of a portion of the ureter, multiple 
small nodules could be palpated in its bed. Some purulent drainage from the open 
end of the ureter was noted. The peritoneum peeled easily from Gerota’s fascia 
and was not grossly involved. 



Fig. 2. Right pyelo-ureterogram demonstrating pyelectasis, calectasia and dilat 
ter, right. 

Pathological report (Dr. Grayzel): “The kidney weighed 248 gm., the ca P^ 
stripped with ease, revealing a pale, seamed and smooth surface. In ° nc a 
there is an irregular, hard flat, grey-white nodule measuring 1 cm. nf 

“Surrounding the hilar region and the 4 cm. of attached ureter is a ^ 
mass of grey-white lobular tissue measuring 8 by 5 by 3 cm. On cut secio > 
tissue is seen to invade about the pelvis and calyces. The mucosa o 
and calyces is invaded and replaced by tissue in areas. The cortex one 
are poorly differentiated and measure 0.5 and 1 cm. respectively. jj ie 

“The portion of attached ureter is involved by tumor tissue t 1C cu . ^ 
wall to 0.35 cm. in areas. The mucosa is replaced by tumor. Accompanj ^ ^ 
specimen is a 2 cm. portion of the ureter. The external surface is pn ' 8* • 
the wall is thickened to 2 cm. The mucosa is grey, smooth and glistening ona ] 
“Microscopic: (fig. 1, B and C): The tumor consists of cylindrical an P°. 
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cells vaning in size, shape and nuclear staining. Alitosis is numerous. The cells 
are arranged in alveolar formation. 

“Diagnosis: Kidney with portions of ureter, right, with metastatic carcinoma, 
peripelvic, and peri-ureteral, and with chronic and acute suppurative pyelone¬ 
phritis, and with infarct in kidney.” 


DISCUSSION 


We have considered peri-ureteral and peripelvic (renal) vertical extension of 
carcinoma of the cervix as uncommon and a fairly extensive review of the litera¬ 
ture has confirmed our impression. The mode of spread of carcinoma of the cervix 
is described by numerous authors but neither in text nor in papers reviewed, 1 
have we encountered a similar description. Katzen, 1 in fact, states: “Thus, in 
late carcinoma of the cervix with invasion of the broad ligaments and retroperi¬ 
toneal lymph nodes, obstruction of the upper ureter does not occur. The familiar 
terminal picture is rather the result of carcinomatous infiltration surrounding 
and compressing the lower ureter.” 1 It is evident, we believe, that this type of 
extension to the upper ureter, is uncommon if not rare. 

Of equal interest is the possible significance of this case in the question of 
lymphatic pathways from the pelvic organs to renal pelvis and kidney; this 
question is still subject to discussion and three views are held: 1) that direct 
vertical transmission from pelvic organs to renal pelvis and kidney by way of 
lymphatics occurs; 1 2) that direct vertical transmission via lymphatics is im¬ 
probable because of segmental character of ureteral lymph drainage; 6 3) that 
spread occurs lymphohematogenously, i.e. regional lymphatics to thoracic duct 
to general circulation, thence to kidney. 6 

A fourth view, that of fascial planes, while not technically lymphatic, is in¬ 
variably discussed under this problem. As Winsbury White states it . . .“The 
spread of an inflammatory process from any pelvic organ is shepherded by this 
fascial sheath (urogenital fascia) towards the kidney.’* 7 

A virtually solid column of tissue extending along and enveloping the ureter 
calls to mind vertical transmission from pelvic organs to kidney. A lymphatic 
pathway is strongly suggested by the positive lymph nodes, the invasion of 
suhmueo«a and peri-ureteral sheath, so rich in lymphatics, the known predilec¬ 
tion of carcinoma of the cervix for lymphatics and the extreme unlikelihood that 
so extensive an involvement could be completely cxtralymphatic. 5 


A tot;il of nf,S autopsy studios and surgical removals were covered by papers reviewed, 
ovnr a thousand clinical reports, 
natron, I’. : J. Urol., 35: 1‘JO-1930, 1935. 


is Car- 
second- 


,1 '"'tl'l.v iHwtinent, but not necessarily demonstratinp loncitudinal extension, 
of carcinoma colls in perivascular lymphatics of ureter and renal pelvis 
■in to primary carcinoma of bladder, prostate and cervix uteri. (Cited bv Mackenzie D 
i i> , ■ " :ir,k , V U ‘ J • Crot..35:5\S. 1935. 

V) ,i n J **. C.: The Practice of Urology. Philadelphia: J. H. Lippincott Co., 1049, 

MarKcnrie, p. W . and Wallace, A. II.: Op. cit. p. 51G 
l.nlnirk. H C.: Op. rit. vol. 2 p. 730. 
tie bury W lute 11. P. l.d.. Text Hook of Genito-Urina 
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,„ {v> - - 13 ... .ary isurpery. l.ivincMon of Udin- 

r “ ir< ' points out that tl:e most “sicnificant reponal node, 
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Similarly, however, the confinement of spread to an actual column speaks 
for restriction by fascial planes—the so-called “pilaster” described by Thompson’ 

Thus it would appear that there is, in the case described, a clinical example 
of vertical extension of carcinoma of the cervix to renal pelvis, in all probability 
by wav of lymphatic channels and fascial planes. 

Some speculation about factors influencing the type of spread described sug¬ 
gests itself. The voluminous experimental work demonstrating segmental drain¬ 
age from ureter indicates that vertical transmission is uncommon. Undoubtedly 
multiple factors operate. MacKenzie and Wallace demonstrated development of 
collateral lymphatics when some channels were seared. The foreign particles, 
however, still moved toward aortic nodes. It is a possibility that removal of 
lymph nodes at previous surgery, in this particular case, might have influenced 
the route. It is perhaps significant that Rolnick demonstrated vertical transmis¬ 
sion in isolated post-mortem specimens of the kidneys, bladder, and ureters. 

SUMMARY AND CONCLUSIONS 

A case of unilateral peri-ureteral and peripelvic (renal) extension of carcinoma 
of the cervix is presented. A review of the literature indicates this is a rare type 
of extension. It is suggested in addition, that the case is a clinical example of 
vertical transmission via lymphatics and fascial planes of carcinoma from a 
pelvic organ to renal pelvis. 

25 Eastern Parkway, Brooklyn, N. Y. 

" Winsbury White H. P. Ed: Op. Cit. p. 11. 
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VESICOURETERAL REFLUX IX THE PARAPLEGIC: 
CAUSE AND CORRECTIOX 


JOHN' A. HUTCH 

From the Urologic and Paraplegic Sections , McGuire Veterans Administration Hospital, 

Richmond, 1 a. 


The incidence of vesico-ureteral reflux in paraplegic patients is high and its 
presence is associated with progressive renal damage. As Hutch and Bunts have 
shown, the incidence of reflux in patients who have been paraplegics for 3 3 ears 
is 13 per cent and there is a tendency for this percentage to increase even more 
with the passage of time. Now that the cystogram is becoming a part of the 
routine checkup examination in paraplegic patients, an even higher incidence 
may be reported. That reflux is damaging to renal function is illustrated by the 
fact that of 14 deaths on our paraplegic sendee due to urol ogic causes, nine w ere 
du e to refl u x and i ts complications. In our series ol 00 patients with reflux, 17 
kidneys required nephrostomies and two skin ureterostomies to presence their 
dying function. We also found that renal function, as determined by excretory 
urography showed only minimal damage during the first 3 years following cord 
injury in spite of the fact that hydronephrosis and hydro-ureter and calvectasis 
was present in about 25 per cent of the cases. It was not until after the third 
year that severe damage to renal function was found and this was associated 
with a sharp rise in the incidence of vesico-ureteral reflux. 

Other urologists have come to regard reflux as a definite danger to the upper 
urinary tract. Prather states: “Since there is both experimental and clinical evi¬ 
dence that an incompetent valve permits direct ascending infection and if con¬ 
tinued over a long period of time produces a hydro-ureter, it behooves us to at¬ 
tempt 10 remedy this abnormality when found in clinical practice.” Wislocki 
and O’Conor have shown experimentally how this hydro-ureter may be produced 
as a result of vesico-ureteral reflux. Using rabbits and dogs they filled the bladder 
with a fluid stained with methylene blue. After the animal was anesthetized, a 
laparotomy was done so that both ureters could be visualized. They wrote 
while the ureters are under direct observation, a column of blue dye suddenly 
1HL the lumen of the right ureter. A peristaltic wave which has already left the 
renal pelvis meets the column of blue in the upper half of the ureter and impedes 
progress. Ircsh peristaltic waves commence above, becoming more and more 
frequent and vigorous and a struggle ensues for the control of the ureter." In 
-"me of their experiments the dye was expelled from the ureter; in others, the 
methylene blue tilled the entire ureter and pelvis. 

Having thus convinced ourselves that vesico-ureteral reflux occurs in a high 
mciflciKT ii, paraplegic patients and that its presence constitutes a grave danger 
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to the function of the upper urinary tract an effort was made to learn more about 
this phenomenon. 

The intravesical and intramural portion of the ureter is a highly specialized 
valve. It has for its function the task of permitting urine forced into it by ureteral 
peristalsis to pass into the bladder and, secondly, to prevent the passage of urine 
from the bladder into the ureter. When working efficiently, the valve is able to 
accomplish both functions regardless of the degree of fill of the bladder. 

Considerable study has been given to the an atom} 7 of the ureterovesical valve 
and its insertion into the trigone. While all writers do not agree, there is good 
evidence to support the belief that the muscular layers of t he ureter extend b e- 
yond the ureteral o rifice and insert into the trigonal muscle. Uruber sumraanml 
the work of those who-hold-thiTview: ~ 

“TrrTST2 _ Bell described muscle fibers which he thought originated from the 
ureters and passed across and downward under the mucosa forming what are 
known as the lateral boundaries of the trigone. His observations were confirmed 
by Ellis in 1856. In speaking of Bell’s muscle, he says, ‘Behind, below, the openiag 
of the ureters, this stratum receives an accession of fleshy fibers from the muscu¬ 
lar coat of those tubes.’ Soppig in 1874 describes the ureter muscles as dovetailing 
with the bladder muscle for reinforcement of both the ureter and bladder. In a 
similar tone Wesson reports: ‘The adventitia of the ureter, beginning several 
centimeters above the bladder, is strengthened and thickened on the dorsal side 
by robust longitudinal bundles of involuntary muscle that follow the ducts to 
their vesical ends and in conjunction with the fibrous tissue in which they are 
imbedded, form Waldeyer’s ureteral sheath. From this sheath bands of muse e 
(Bell’s muscle) pass toward the vesical orifice along each side of the trigone whi e 
other (Mercier’s bar) unite the orifices forming the base of the triangle, Hiese 
fiber’s are probably a continuation of the longitudinal muscles of the ureters or 
of Waldeyer’s sheath.” At anj r rate, the insertion of the ureter into the trigone is 
firm epough to securety anchor the ureter into a fixed portion of the bladder. 

In 1903 Sampson developed the idea of the oblique passage of the ure cr 
through the bladder wall. His article contains excellent microphotographs o e 
ureterovesical junction with the bladder empty and distended. As the b a er 
filled with fluid, the course of the ureter through the bladder becomes more an 
more oblique. This is made possible by the insertion of the distal tip of the ure e 
into the fixed trigone while the intravesical and intramural portion of the ure ^ 
is carried upward as the detrusor behind it is stretched. Sampson also shows 
the lumen of the intravesical portion of the ureter is round when the b a 
empty and flattened or compressed as the bladder is distended. He pos' 
that it is this compression of the intravesical ureter between a firm bla c 
behind and an increasing pressure in the bladder that prevents reflux. > 
also shows that the intravesical and intramural ureter pass through the ) 1 
as a separate structure. j„ 

/ Gruber made a comparative study of the trigone and intravesical ure g (ix 
rabbits, cats, pigs, dogs and humans. The susceptibility of these species ^ 
varies greatly. (As man 3 r as 86 per cent of rabbits showed reflux accor 
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Graves and DavidofT, whereas a normal human bladder practical!}' never allows 
reflux.) Gruber found that in species which were very susceptible to reflux the 
trigone was poorly developed and the intravesical ureter was short, whereas in 
humans and other species where reflux is rare, the trigone is well developed and 
the intravesical ureter is long. Gruber also showed in a second article that de¬ 
struction of the intravesical portion of the ureter in humans produced reflux. 
From fresh human cadavers he removed the bladder along with the Ion er ureters 
and part of the urethra. He sutured the urethra tightly. Then, through a small 
opening in the dome of the bladder he removed the roof of one intravesical ureter 
leaving the other intact. In eight of nine specimens so treated, distention pro¬ 
duced reflux up the damaged ureter. Never did it occur on the undamaged side. 

From this brief review of the existing information on the subject one might 
conclude that the anatomy of the ureterovesical junction in the human is de¬ 
signed to prevent reflux. The ureter is firmly attached to the trigone and there 
is a long intravesical ureter under which lies a firm detrusor muscle. 

A careful study was made o f 300 evs tograms, 94 of which showed reflux.^ It 
was observed that there often occurred an outpouching or a saccule or small 
diverticulum in the region of the ureterovesical junction. This was noted in 60 
of die 94 evstograms which showed reflux. It was occasionally noted on cysto- 
grams which did not show reflux. Most paraplegic patients who develop reflux 


have small, heavily trabeeulated bladders and the presence of saccules or small 
diverticula is to be expected. It was only after seeing many such evstograms 
that die consistent association of this defect with the ureterovesical junction 
became apparent. (See figure 1). 

Since the evstogram is two dimensional, it is impossible to be certain that any 
saccule in the bladder is associated with the ureterovesical junction even though 
this association seems quite definite by evstogram. Therefore, cystoscopic con¬ 
firmation is necessary to prove or disprove this assumption. Thirty patients with 
reflux were examined evstoscopically with this point in mind and a definite sac¬ 
cule about the ureteral orifice was demonstrated in fifteen. These saccules had 


certain characteristics. First, they lay above and lateral to the ureteral orifice. 

I hey involved the bladder wall just beyond the lateral points of the trigone but 
newr invohed the trigone itself. Second, when a ureteral catheter was passed 
through the ureteral orifice it would outline the ureter passing under the floor 
of the saccule (fig. 2. .1 and B). 

*'n ’' K> had' of the foregoing, it is postulated that a saccule may occur in the 
r -ion of the intramural ureter. 1 his saccule involves the detrusor muscle which 
normally, lies under the intravesical and intramural ureter and weakens or de¬ 
stroy- this unt'clc. \\ hen this happens vesieo-urctcral reflux often occurs because 
* 1 U ” u hinger any linn muscle lying under the intramural ureter. Hence, 
' "-re l- no longer any linn muscle for the ureter to be compressed against as the 
iuU.ix i-'ii-al pressure increases and reflux may occur. 

It Was also noted from a study of the evstograms of these paraplegic patients 
that >h" contrast medium outlining the ureter would often stop a short distance 
M| ''' ' hladd'T as though the ureter was obstructs! jtts t ; ,s it entered the 
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Fig. 1. 4, arrow points to saccule in region of ureterovesical junction on right, 
rows point to saccules in region of ureterovesical junction bilaterally. C. an * U | CS 

to saccules in region of ureterovesical junction bilaterally. D, arrows point to ^ 

in region of ureterovesical junction bilaterally. Incidentlv, defect in ureter rclcrr 
text as the “notch sign” is illustrated in all four cystograms. 

bladder. This defect was observed in 57 of the 94 cystograms that showed rc ^ 
At first it was believed that it represented an organic obstruction of the urc ^ 
and this was substantiated by the high incidence of hydronephrosis an >3 ( 
ureter and the delayed emptying of the involved upper urinary tract as ° )S ^ terS 
by excretory urography in these cases. On the other hand, none of these u 
demonstrated any actual decrease in the caliber of its lumen when ur 
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catheter' were passed into them. (See fig. 1). What the significance of this notch 
sign may he or what part it plays, if any, on the reflux and hydro-ureter of the 

paraplegic is not clear at this time. . , , , 

Based on the assumption that reflux in paraplegics is due to a loss of suppor 
of the bladder behind the intravesical and intramural ureter an operation has 
been designed to correct this condition. There are three mam prmciples involved. 
First, the ureter must maintain its attachment to the trigone. Second, a long, 
intravesical ureter must be created and third, the bladder behind the intra¬ 
vesical ureter must lie repaired (fig. 2, C). 




Kic,. 2. .1. course of normal ureter passing through normal bladder. B. saccule above 
ureteral orifice. Note how course of intramural ureter is altered. Saccule must have re¬ 
sulted from weakness of detrusor muscle which normally lies under intramural ureter. 
(’, p(Kto]>erative position of ureter. Attachment at trigone has been preserved. Long, 
intravesical ureter has been created. Defect in bladder under ureter has been firmly su¬ 
tured. X marks indicate position of sutures. 


OPERATION' 

1’reoperativclv a No. 6 polyethylene ureteral catheter is passed cystoscopicallv 
and left indwelling in the involved ureter. The patient is then taken to the operat¬ 
ing room and given a satisfactory anesthetic. AVitli the patient on his back and 
the pelvis slightly elevated, a midlinc suprapubic incision is made between the 
umbilicus above and the symphysis below. This incision is carried through the 
superficial fascia and the anterior rectus sheath in the direction of the skin inci¬ 
sion. 1 he rectus muscle is then separated in the direction of the skin incision, 
exposing the bladder below and the peritoneum above. The peritoneum is re¬ 
flected upward from the anterior surface of the bladder and medially from the 
lateral abdominal wall. 14ms. the lower portion of the involved ureter is exposed. 

1 he ureter h then dissected downward until it can he seen disappearing into the 
bladder wall. 1 lie dissection of the ureter is carried on through the bladder wall 
on the ventral surface (or superior surface as seen in the operating position) of 
the ureter. 1 lie bladder is then opened in the direction of the skin incision, ex- 
I’"'i"~ die ureteral catheter as it disappears through the ureteral orifice. Just 
superior to the ureteral orifice the point at which the dissection of the ureter 
v.'i- extended through the bladder wall can Ik* identified. A vein retractor is 
pi n ed in tlii- opening and the partially dissected intramural ureter is then visible 
m tic depth of this opening. The dissection of the intramural ureter is then com- 
p!‘ '“'l m Midi a manner that the entire intramural ureter is freed front the 
d'tr.i-or til XT' except in the region of the attachment of the ureter to the trigone. 
Hu- i- left intact. I wo or three centimeters of ureter are then pulled into the 
d'hr and the defect in the bladder wall which wa- created by tho dissection 




462 


JOHN A. HUTCH 


of the intramural ureter is closed under the newly created intravesical ureter 
with interrupted sutures of No. zero chromic catgut. These sutures should include 
bladder mucosa and muscularis. Usually three such sutures are required to repair 
the bladder under the ureter snugly. An anchor suture is then taken between the 
wall of the ureter and the bladder at the point where the ureter disappears into 
the bladder. Attention is then directed to the outside of the bladder at the point 
where the ureter disappears into the bladder. Just below this point is the defect 
in the bladder wall which was created by the dissection of the intramural ureter 
and was closed from within the bladder. To strengthen the closure of this defect 
1 or 2 No. zero chromic sutures are placed through the serosa and muscularis 
from outside the bladder. The bladder is then closed in the usual manner using 
two layers of catgut sutures. Drains are left in the region of the lower ureter and 
in the space of Retzius. The wound is closed in layers in the usual manner and a 
Foley catheter is passed into the bladder per urethram and left indwelling. 

The drains are removed on the second day and the ureteral catheter on the 
fifth or sixth day. The urethral catheter is left in for several weeks. 

Case 1. A 28 year old white male paraplegic with a complete cord lesion at 
DIO was injured when he fell from a tree in November 1948. Repeated cysto- 
grams revealed a complete left reflux with hydro-ureter and hydronephrosis 
bilaterally. Emptying from the left kidney and ureter was very slow. Clinically, 
he had repeated attacks of chills and fever and left flank tenderness. 

On May 17, 1950, a plastic operation was performed on the left ureterovesicn 
junction. His postoperative course was uneventful. Cystograms made 3 an G 
weeks postoperatively revealed no reflux. Excretory urograms made 6 vce s 
postoperative revealed excellent function in 5 minutes and improved emptying 
in 60 minutes as compared with the 60 minute preoperative pyelogram. Cin 
ically, the patient was improved and had no chills or fever during the 7 uw ' 
he was observed postoperatively. 

This patient returned to another Veterans Administration Hospital or a 
checkup examination on June 19, 1951 (13 months postoperative). He had 
in good health except for one episode of pyelonephritis in March of 1951. "5 

responded promptly to aureomycin therapy. A cystogram revealed no ret uxan 
excretory urography was normal except for slight hydronephrosis and cal} ec y as ' 
on the right. I am indebted to Dr. A. D. Kapcar, urologist at the Altoona, 
Hospital for a s umm ary of this checkup examination. 

Case 2. A 26 year old white male paraplegic was hit by a freight train in U 
1949, and the resultant injury caused a complete motor and sensory loss e 
DIO. Repeated cystograms revealed a complete left reflux; excretory urograp^ 
revealed marked hydro-ureter and hydronephrosis and delayed emptying on 
left. Clinically, the patient had repeated attacks of chills and fever an 


flank tenderness. 


ivesical 


On June 23, 1950, a plastic operation was performed on the left uretennf ^ 
junction. His postoperative course was uneventful. Cystograms made 3 
weeks postoperative revealed no reflux. Postoperatively the excretory lir °UJ 
was normal with excellent function in 5 minutes and almost complete emp . 
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in 30 minutes. The previously noted hydro-ureter and hydronephrosis had dis¬ 
appeared. Clinically the patient was much improved and had no episodes ot 
chills and fever postoperative]}'. He was given a disciplinary discharge 7 weeks 
after the operation. 

The patient returned for a checkup examination in May 1951. He has been 
in good health with no episodes of chills and fever since his operation. Cvsto- 
grams revealed a trabeculated bladder with a faint right reflux and no left reflux. 
Ex ere ton - urography revealed excellent bilateral function and emptying. It also 
demonstrated a hydro-ureter in the lower third of the right ureter. Cystoscopy 
revcals the transplanted left ureter in its new position and a saccule around the 
right ureteral orifice. 

Case 3. A 25 vear old Negro paraplegic with a complete lesion at D4 and D5 
received his injury in an automobile accident in May 1950. Repeated cystograms 
revealed a bilateral reflux but no hydronephrosis or hydro-ureter. Clinically the 
patient suffered from repeated attacks of chills and fever and severe massive 
spasms of his legs. 

On August 31, 1950, a plastic procedure was attempted on each ureterovesical 
junction. The operation proved technically very difficult due to severe pericysti¬ 
tis. The left ureterovesical junction was treated as described, but on the right 
an attempt was made to dissect the intramural ureter solely from within the 
bladder. It was believed at the conclusion of the procedure that it was unsatis¬ 
factory technically. Postoperatively the reflux has persisted. Postoperative pyelo- 
grams show excellent function bilaterally with no hydronephrosis or hvdro-ureter. 
Clinically, the patient remains well and has no urinary tract symptoms except 
for chills and fever whenever his urethral catheter is removed. 

C' ns ' -!• A 30 year old white male paraplegic had a complete lesion at DIO 
from a gunshot wound in August 1944. Repeated cystograms revealed severe 
bilateral reflux with bilateral hydro-ureter and hydronephrosis of a marked 
degree. Excretory urography revealed good function bilaterally but delayed 
emptying from each kidney on the 30 minute film. Clinically, the patient had no 
symptoms referable to the reflux except occasional pain in one or the other flank 
(‘specially associated with straining to void. 

()n (Ictoher 23, I9o0, a plastic operation was performed on the left ureteropel- 
junction. His postoperative course was uncomplicated. Cystograms made 3 
necks after this operation revealed no reflux on the left although reflux on the 
right [KT.-i-ted. Postoperative excretory urograms revealed excellent function 
1,1 ■’ "dilute-, ami almost complete emptying in 30 minutes on the left. 


l ,:l, ient returned for a checkup examination in June 1951. Clinically lie 
u 1 - Iws'h well during the $ months since his operation except for occasional right 
d ink pain. C y.-togram revealed no reflux on either side. Excretory urography re- 
1 1 al- cv-cllcnt function bilaterally. On the left there is ealyectasis with no livdro- 
uo t< r or h\ droiiephro-is. On the right there is ealyectasis. hydronephrosis and 
i\ dro. meter. Cy-to-copicallv. the left ureter is in its transplanted position. On 
1 ''' '’glit *hcrc i- a d'Tmitc saccule around the ureteral orifice. 

1 ■ •>. ,\ J., year old white male paraplegic had a complete lesion at 1)11 re- 
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suiting from a fall in November 1949. Repeated cystograms revealed a right 
reflux, complete. Excretory urography revealed excellent function bilaterally with 
a mild hydronephrosis of the right kidney. Clinically the patient had no symp¬ 
toms other than pain in right flank associated with the act of voiding. 

On November 11, 1950, a plastic operation rvas performed on the right uretero¬ 
vesical junction. His postoperative course was uneventful. Six weeks after opera¬ 
tion a cystogram showed reflux still present on the operated side and also reflux 
on the left. Postoperative excretory urograms showed excellent function bilater¬ 
ally and excellent emptying on the 30 minute film. Clinically^ the patient is in 
good health but he continues to have occasional pain in the right flank associated 
with voiding. 

Case 6. A 27 year old white paraplegic had a complete lesion at DIO resulting 
from an accident in a coal mine in May 1947. Repeated cystograms revealed a 
complete left reflux. There was no hydro-ureter or hydronephrosis present. Ex¬ 
cretory urograms were essentially normal. Clinically he complained of vague pain 
in the left flank especially when he strained to void. 

On November 29, 1950, a plastic operation was performed on the left uretero- 
vesical junction. Postoperatively everything went wrong. Several hours after the 
operation he pulled out both the ureteral and urethral catheter. No effort was 
made to replace the ureteral catheter. The patient did well in spite of this and a 
cystogram 5 weeks after the operation revealed no reflux. His postoperatne 
pyelogram revealed excellent function in 5 minutes and almost complete empty¬ 
ing in 30 minutes. There was no hydronephrosis or hydro-ureter. Clinically t e 
patient had been in excellent health since the operation. He is voiding and has no 
flank pain associated with this act. 

Case 7. A 26 year old white male paraplegic had complete paralysis of ot 
lower extremities as a result of a shrapnel wound in April 1945. Repeated cjsto 
grams revealed a complete right reflux. He had no hydro-ureter or hydronep ro 
sis. Excretory urograms were normal. Clinically he had no symptoms refera e o 
his reflux except occasional pain in the right flank. 

A plastic operation was performed on the light ureterovesical junction oi 
December 21, 1950. His postoperative course was uneventful. Checkup examuia 
tion 5 weeks after the operation revealed no reflux. Excretory urograp } re 
vealed excellent function in 5 minutes and excellent emptying in 30 nnnu 
There was no hydro-ureter or hydronephrosis. 

Clinically the patient is improved and no longer has his right flank P am ' 

Case 8. A 26 year old white male paraplegic had an incomplete lesion a 
as a result of a gunshot wound in August 1944. Repeated cystograms re\ en^ 
complete right reflux. There was no hydronephrosis or hydro-ureter, rixc ^ 
urograms were normal. Clinically he had no symptoms referable to his re 
except occasional pain in the right flank. _ , 

On January 4, 1951, a plastic operation was performed on the right ure^ ^ 
vesical junction. His course was uncomplicated for the first four days ai 
the morning of the fifth postoperative day his ureteral catheter was rem ^ 
That night he noticed a dull ache in the right flank. The next 5 days he a 
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elevation of temperature (100 to 101.6F). This subsided on aureomyem. Two 
weeks postoperatively excretory urography revealed some ealyectasis and de- 
laved emptying of the right kidney. A checkup examination 3 weeks after opera¬ 
tion revealed no reflux. Excretory urography revealed excellent function m 5 
minute.-: and excellent emptying in 30 minutes and no hydronephrosis or hydro- 
ureter. Clinically the patient is well and has no more flank pain. 

Case 0. A 51 year old white male paraplegic with a complete cord lesion at 
1)12 \va? injured in a slate mine accident in October 1944. Eepeated cystograms 
revealed bilateral complete reflux with a slight hydronephrosis bilaterally. Ex¬ 
cretory urograms revealed excellent function with good emptying bilaterally. 
Clinically the patient had repeated episodes of chills and fever and bilateral flank 
pain. 

On April 25, 1951, a bilateral ureterovesical plastic operation was performed. 
II is postoperative course was uneventful. Four weeks post operatively a cysto- 
gram revealed no reflux. Excretory urography disclosed excellent function and 
emptying bilaterally. He was cheeked again 4 months postoperatively and again 
evstogram revealed no reflux and excretory urograms were normal. Clinically, he 
is much improved and has been free of symptoms of pyelonephritis since his 
operation. 


DISCCSSIO.V 

'1 he first f(Uestion asked of any operation designed to correct reflux is, of 
cmir.-c, how well docs it accomplish its prime purpose. In our series of 9 cases, 
the reflux was stopped in 7 cases (or 7S per cent). It should be mentioned that 
in 1 case lease 3) the operation was not technically satisfactory. With this in 
mind it can be said that in the S cases in which the criteria of the operation were 
met. the reflux w.as stopped in seven. Unless there is a careful analysis of the pre- 
and postoperative renal function, the mere stoppage of reflux is meaningless. In 
our.» cases, three had hydronephrosis, hydro-ureter and delayed emptying pre- 
operathely (cases 1, 2. and 4). Six had essentially normal upper urinary tracts. 

I ho 3 ca-os in which there was damage to the upper urinary tract showed less 
rwlronephro-i-- and hvdro-ureter and better emptying after the operation. Of 

1 " (> * "hirh had normal upper urinary tracts preoperatively, none were 
damamd by the operation. 

< art'lui analysis of our cases with special reference to the postoperative ap¬ 
pearance of the operator! ureterovesical junction shows that the success of the 
operation depend - upon the transplanted ureter remaining in the position achieved 
"f’" r; ‘ti"n. Jtt our .-even succes.-ful cases, postoperative cystoscopic examinu- 
'mnyhow the operated ureter to lie well within the bladder and on top of the 
1 1 ■ nnico-a. In the 2 ca-es which failed, the po-toperativo cystoscopic ap- 
I r.Mi i of ||| ( . ureteral orifice appeared almo-t the same as before the operation. 
». —me rca-on. the ureter placed intnivesically at operation failed to remain in 
po-itimi. (t-eo ca.-c- 3 and .'i.'i 

I’o-fojx-rniive e<implications cwrtirrol in cases f. and S. In rase fi. the ureteral 
'" n h°'«r- po-toperative. In -pite of this, the po-t opera tive 

cv, ]!e„t. In ca— S, pain in the flank and temperature elevation 
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curred shortly after the ureteral catheter was removed on the fifth day. After 
5 days, the last two of which the patient was on aureomycin, the pain disappeared 
and the temperature returned to normal. An excretory urogram 14 days post¬ 
operative showed mild calyectasis and delayed emptying in 30 minutes. A second 
pyelogram 1 week later demonstrated the return of normal cupping of the calyces 
and excellent function in 5 minutes and complete emptying in 30 minutes. This 
temporary obstruction was probably due to slight edema at the operative site. 

Experience with the operation has taught us that the intramural ureter is 
more easily dissected from the bladder muscularis from outside of the bladder 
than from within the bladder. In our first 3 cases we dissected the ureter to the 
bladder and then opened the bladder and tried to dissect the intramural ureter. 
Difficulty encountered during this was a major factor for the failure of case 3. 
We have subsequently learned that when approached from outside of the bladder, 
the intramural ureter dissects away from the bladder muscularis quite easily. 
We now carry this dissection of the ureter completely through the bladder wall, 
especially on the ventral surface before opening the bladder. 

We have no satisfactory explanation for the failure of case 5. It is conceivable 
that we used a ureteral catheter which was too rigid. Since the transplanted 
ureter is arched somewhat when properly fashioned, a stiff catheter left indwelling 
for several days could straighten the ureter and defeat the purpose of the opera¬ 
tion. At any rate, we plan to use a catheter more supple than a No. 7 polyethylene 
catheter in the future. 


SUMMARY AND CONCLUSIONS 

This essay concerns itself with vesico-ureteral reflux in paraplegic patients. 
The high incidence of reflux in paraplegia and the severe renal damage resulting 
from this reflux is emphasized. Of 14 urological deaths among paraplegic P at ' ea 
in this hospital, nine have been due to reflux and its direct complications, ^ 
patients with reflux, 19 kidneys have required diversionary operations i 
nephrostomies and two skin ureterostomies) to preserve their dying function 
The past experimental work done on the ureterovesical junction is discu- ■ 
From this it is concluded that the anatomy of this structure is carefully p ann 
to aid it in performing its function, he., that of propelling urine from the ure ® 
into the bladder and that of preventing the reflux of bladder urine back in o 
ureter and kidne 3 r pelvis. , 

Evidence gained from the cystogram and from cystoscopy which demon ^ 
certain anatomical changes in the bladder at the point where it is pierced 3 
ureter is presented in detail with accompanying cystograms. It is conclu ^ 
reflux is due to a loss of supporting bladder muscularis behind the intro' es 
portion of the ureter. . j s 

Based on these conclusions, an operation designed to correct this e 
presented. The operation has three principles: first, the attachment of |f: ' ^ 

to the trigone is preserved; second, a long intravesical ureter is construe h 
third, the postulated defect in the bladder wall under the intravesical ure 
repaired. 
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The operation per se is described. It has been performed on nine patients 
Eacli of these cases is discussed in detail. 

A summary of the operative results shows that the reflux was prevented in 
seven of 9 cases. The function and emptying of the involved kidney was improved 
in the 3 cases in which it was damaged preoperatively. In the 6 cases in which 
function and emptying were normal preoperatively, no change was noted in the 
postoperative studies. Although at this point we have no long time follow-ups, 
we have been very gratified by the initial success of this operation. We believe 
that we now have a form of therapy which affords an excellent change of success 
to offer the paraplegic patient with reflux. 

The author wishes to express his deep gratitude for the encouragement, con¬ 
sultations and surgical assistance rendered by his sponsor, Dr. R. C. Bunts, 
Chief of the Urologic Sendee at this hospital and to Dr. A. I. Dodson, Con¬ 
sultant in Urology. 

Die author also wishes to take this opportunity to thank IMiss Nerelle whose 
fine medical illustrations proved of great help in this undertaking. 
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DISCUSSION 


Dr. Herbert S. Talbot (Framingham, Mass.): It is a particular satisfaction 
to have been asked to open this discussion, for this is a problem with which I 
have long been concerned. Several years ago, while I was at McGuire V. A. 
Hospital, Dr. Bunts and I were trying desperately to find a factor which might 
account for at least some of the cases of progressive renal destruction in para¬ 
plegics. Having gone over many pyelograms, we saw this phenomenon of reflux 
being repeated in a significant number of our cases of hydronephrosis, and we 
looked at each other with a void surmise. Three years ago, at the Boston meet¬ 
ing, I had the honor of presenting our first findings. 

Dr. Hutch’s beautiful studies confirm the observations made since then among 
another group of paraplegics at Cushing V. A. Hospital in Framingham. The 
almost constant association with trabeculation and sacculation must surely be 
significant, yet the occurrence of these without demonstrable reflux in many 
instances suggests that other factors may be involved. Pressure alone will not 
produce reflux through a normal ureterovesical orifice in the adult, and any 
neurogenic component has, I think, been pretty well excluded as a direct etiologic 
agent. Infection and fibrosis imposed upon a bladder wall already trabeculat 
during an earlier period of decompensation might well produce an achalasia o 
the orifice, particularly when it is within or adjacent to a saccule. This is fran y 
a plea for adequate early treatment. . 

The occurrence of what Dr. Hutch calls the notch sign is so regular as to ca 
for explanation. His interpretation of this finding is most ingenious, and althoug j 
we cannot say today whether or not it tells the whole story, he is surely justi 
in using it as a basis for his reasoning. Because, whatever its exact explanation, 
this notch, or the ureteral gap, as rve call it in our clinic, is almost certain J an 
evidence of obstruction, presumably functional in character, and it is t ns o 
struction, rather than mere backflow', vdhich leads to disaster. ^ 

Regarding treatment, I am fascinated by the ingenuity of the operation 
scribed this morning, and shall aw r ait with great interest the results of a ong 
foflow'-up. To us at Cushing, as to our colleagues at McGuire, it has become a ^ 
parent that ureterovesical re-implantation is not the answer. My chie_ 
that any plastic operation, however sound!}' conceived and executed, is ™ 
able to the danger that the same etiologic factors continuing to act ma 3 - c 
about a recurrence. As Dr. Hutch has very properly pointed out, the ® r ° lC , m 
association of reflux with certain pathological changes does not necessan 3^ 
that correction of the reflux itself will adequately correct those changes^ 
has apparently been his experience, as it has been mine, that so mail} 
patients go on to ultimate renal insufficiency that a prophylactic P r0 ^ rate{ j 
properly timed, has a real place in treatment and he has theiefore op 


upon some patients whose upper urinary' tracts w r ere still essentially norm 


Because, in recent years, a few patients seem to have avoided serious ^ 
quences if carefully managed, it has not been my policy to operate un i 
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nephrosis is apparent, but before there is recognizable functional impairment. 
Admittedly, this is a type of temporizing which would not be justifiable if a 
definitive and dependable prophylactic procedure were available. Dr. Hutch’s 
operation may be just that. This is not the occasion for describing my own opera¬ 
tive approach, save to say that it isn’t as good as this one if this one works. 
Whether it does, or whether, as is so often the case, it will have to be variously 
modified in technique or application/there is no doubt in my mind that Dr. 
Hutch has made a valuable contribution in a field where it was much needed, 
and 1 for one am grateful. 
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LEIOMYOSARCOMA W DIVERTICULUM OF THE BLADDER 

EDWARD M. THOMAS and E. L. ABERNATHY 

From the Departments of Urology and Laboratories , Youngstown Hospital Association, 

Youngstown, Ohio 

Cancer arising in a diverticulum of the urinary bladder is not a rare finding, 
having been recorded almost one hundred times in the literature. Muellner' 
pointed out that many cases are not reported, and the incidence is probably higher 
than the figures usually given (1.6 to 2.3 per cent). 1 Leiomyosarcoma of the 
urinary bladder has been reported only 24 times. Kretschmer and Doerking 1 
reviewed fourteen cases in 1939. Crane and Tremblay 4 added seven more in 1913. 
Lev and Bell 6 reviewed the previous cases and added a case of their own. Mackles 
et al. 5 presented a case in which leiomyosarcoma occurred simultaneously with 
carcinoma, while Petkovic 7 reported a case with spontaneous rupture of the 
tumor. We have been unable to find any report of leiomyosarcoma occurring in 
a bladder diverticulum, which makes the following case unique. 


CASE REPORT 

No. 138623, L. D., a 67 year old white man, entered the hospital on Eebruaiy 
17, 1950, complaining of hematuria of 1 week’s duration which began as a s ig 
intermittent discoloration of the urine and grew progressively worse un i ' e 
day of admission, when he passed large clots with marked dysuria. His pan 1S ^ 
tory was noncontributory except that he had lost about 20 pounds in t e pn 
6 months. 1( „p 

The patient was a thin, asthenic white man. The oral temperature was 
The findings on physical examination were not remarkable except for a m er 
elevation in blood pressure, 170/100, and slight tenderness to palpation in 

suprapubic area. crlobin 

Laboratory data: erythrocytes 4,310,000; leukocytes 13,000, an 
12.8 gm. Urine: reddish brown in color; specific gravity 1.024, pH h., a 
trace; sugar; negative; microscopic, 30 to 12 white cells and 40 to o rC ^ 
per high power field, with a moderate number of bacteria. The nonpio cm 
gen was 30 mg. per cent. ^ t0 

On penicillin and gantrisin therapy the temperature promp J ry , 
normal, the dysuria disappeared, and the hematuria decreased. Excre ^ 

raphy revealed a normal upper tract, and an oblong shadow' on t e n 
of the bladder interpreted as a diverticulum. At cystoscopy un er P^ {era ] 
anesthesia a 24F Brown-Buerger cystoscope was easily introduce . ® 

orifices were normal as were the vesical neck and posterior urethra, n 


1 Muellner, S. R.: J. Urol., 66: 427, 1946. iqJ o 

* Howarth, V. S.: Australian and New Zealand J. Surg., 19:169-1/1,1 
1 Kretschmer, H. L. and Doerkine, P.: Arch. Surg., 38 : 274, 1949- 
4 Crane, A. R. and Tremblay, R. G.: Ann. Surg., 118 : 887, 1944. 

‘ Lev, M. and Bell, W. E.: J. Urol., 67 : 241, 1947. , B9; ll2 l-1126, 

‘ Mackles, A., Immergut, S., Grayzel, D. M. and Cottier, Z. R.: J- u •’ 

1948. 

7 Petkovic, S.: Brit. J. Urol., 18 : 69-71, 1946. 
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posterior wall, just medial to the right ureteral orifice, was a diverticular opening 
about 1 cm. in diameter. This corresponded to the location of the diverticulum 
seen on the excretorv evstogram. On the left lateral wall, about 3 cm. from the 
air bubble, a papillary tumor was seen. The surface was necrotic. The base was 
estimated to be about 2 by 2 cm., and it could be seen that the tumor was pro¬ 
truding from the neck of another diverticulum. The necrotic surface of the tumor 
did not appear favorable for biopsy. While the patient was under anesthesia tw o 
fingers were inserted into the rectum, and a mass about the size of a golf ball 
could be felt by bimanual palpation. X-rays of the chest, spine, and pelvis re¬ 
vealed no metastases. It was decided to perform a resection of the tumor and the 
diverticulum, with a preoperative diagnosis of papillary carcinoma in a bladder 
diverticulum. 








* ,r ' 1 • surgical specimen. Peripheral cufl of baldder mucosa is seen, with central mass 
nermtie tumor projrctinc from diverticulum. Diverticulum opening is seen as a creseen- 
tml -lit around upper right border of mass. 


1 he procedure was done under spinal anesthesia. The diverticulum containing 
the tumor aro-e on the left lateral wall and extended downward and laterally, 
hith some difficulty, it was freed from the distal end of the left ureter. The 
bladder was opened in the midline and a racquet incision extended from that 
point e\ei«ititj tfio diverticulum and a cuff of bladder wall about 2 cm. wide. The 
oth< r diverticulum on the right side was inverted and excised. Fifty per cent 
ah "lull wa> applied to the bladder mucosa and surrounding tissue where malig¬ 
nant cell- might have dropped. The bladder was closed around a suprapubic 
drainage tulw. llii-- «■#< removed in five days, and replaced by an indwelling 
w .hml catheter. Hie report on the surgical specimen follows. 

Hie gro-- q»-eirncn (tig. l i cond-tod of a .7 cm. spherical mass of bladder wall 
!>'■ h in it- central portion showed an opening lined by light grey inueo-a. The 
■■■ part the ojx-ntng "a- filled with a large tumor nodule which projected 
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from the mouth of the diverticulum, and was hemorrhagic and mottled light and 
dark red. Strands of grey-white tissue could be seen coursing through this large 
mass. The surrounding bladder wall was somewhat hemorrhagic, but not re¬ 
markable otherwise. 



sattern. 


of 


Fig. 2. A, low-power view showing the interlacing tumor pu»™..- - ,. 

necrosis. H & E stain. B, high-power showing irregular fusiform turn heart mus- 

“red” portion of trichrome stain. Trichrome stain. C, showing tumor in p stain, 
cle. H it E stain. D. showing tumor embolus in blood vessel of lung. H 


At left is an area « 

mr cells, Which take 


tntli 


Microscopic sections (fig. 2, A and B) showed marked superficial nec ^°^ ose( ] 
acute inflammatory reaction in all portions. The main tumor moss was c 
of interlacing strands and bundles of spindle cells which exhibited rn ' 1 ^’ ^ £ a j r jy 
ations in size and shape, but usually possessed a vesicular nucleus wi^], pnl or- 
prominent nucleolus. The stroma was quite vascular, and there w ere o ^ 
rhages throughout. A section of the bladder from the margin of the speci 
not show any tumor, but did show marked chronic inflammation wi > ^ {um0 r 
metaplasia. In one or two places in the tumor there was seen im asion 
cells into blood vessels. 
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Tlic patient was discharged on the twentieth postoperative day, having been 
ambulatory since the second postoperative day. The suprapubic sinus failed to 
dose and tumor tissue began to protrude from it. In spite of a course of deep 
x-ray therapy, the patient had a rapid downhill course and expired 2 months 
postoperuUvelv. An autopsy was performed with the following findings. 

The body was well developed but quite emaciated. The previously described 
suprapubic incision was noted, and there was a sinus tract at its upper end. There 
was massive tumor involvement in the entire pelvis. In addition, tumor metas- 
tases were noted in several locations. A somewhat unusual location was the right 
ventricular surface of the heart, which contained several small grev-white nodules 
in the epicardium, and penetrating the entire thickness of the right myocardium 
(fig. 2, C). The lungs contained innumerable tiny raised grey nodules, which oc¬ 
casionally were confluent. In the right middle lobe there was a 5 cm. nodule of 
tumor which showed central softening (fig. 2, D). In the abdominal cavity, the 
peritoneum generally was free of tumor but the pelvic peritoneum showed 
numerous metastatic nodules as well as marked thickening. The stomach con¬ 
tained an S mm. metastatic nodule on the lesser curvature near the cardia. 
There were several metastatic nodules in the liver and spleen. The left kidney 
showed pyohvdronephrosis and acute pyelonephritis, and was larger than the 
right. The right kidney was essentially normal. Other gross findings included 
a large esophageal diverticulum, and multiple para-aortic nodes containing 
yellow-grev metastatic tissue. 

Microscopic examination revealed the tumor to be metastatic to the adrenals, 
which had not been noted grossly. The gastric nodule proved to be largely in¬ 
flammatory in nature, hut contained a large lymphatic plugged with tumor cells. 
Due to marked tumor overgrowth the gross autopsy did not well delineate the 
bladder. It was adherent to all the contiguous structures, and the mucosa was 
almost completely replaced by the soft grey nodules of tumor. Microscopically 
there was seen tumor tissue involving all coats of the bladder, and extending to 
all contiguous structures, including the prostate, which had most of its posterior 
lolte replaced hv tumor. Special stains on the tumor included a connective tissue 
stain ttriohromo). which showed the tumor cells to take the stain for smooth 
nnt-e](. < ;i < well a* a silver stain. 

Other inionvting features of the tumor included the presence of tumor emboli 
in multiple ves.-els throughout, particularly in the epieardial and pulmonary 
\e--e]-, I lie occurrence of leiomyosarcoma in the spleen was presumed not due 

i" direct involvement, but rather secondary seeding from the heavilv involved 
hums. 


DISCUSSION 

All but one of these reported raws of leiomyosarcoma of the bladder have lieen 
r --j*.'ily lata!. In retro-poet one wonders if a preliminary biopsy would have re- 
t),,. nature of tin- tumor and if radical surgery would have influenced the 
o m o.i)'\ Hcc.iii-c nuiM-lo libers arc so sparse in bladder diverticula, we assumed 
' >o only epithelial tumor- aro-c in them. Since the pro-out ine; portion of this 
necrotic, the l.a-,-iiiaccr-—ipi... and thctuinnrhlccding.it was thought 
1 -t i.o uo-ml information would !»• gained by biop-y. However, our experiences 
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in this case would indicate that a biopsy, even from an unfavorable site, might 
establish the type of tumor even though it gave no indication of the extent of 
penetration. 

In mew of the rarity of occurrence of malignant muscle tumors within diver¬ 
ticula of the bladder, the surgical and autopsy material was furnished the Armed 
Forces Institute of Pathology and the registry of urologic pathology for renew. 

It was the concensus of the staff at that institution that the lesion was “a 
myosarcoma of the diverticulum of the urinary bladder with metastases.” They 
continued “in some of the H & E sections one almost imagines the existence of 
cross striations but they have not been convincingly demonstrated.” We, through 
special stains, had attempted also to elucidate the question of striations in con¬ 
sideration of a possible rhabdomyosarcoma but were unable to establish this 
fact. The staff at the registry'' of urologic pathology also agrees that this case is 
quite unusual. 

SUMMARY 

A case of leiomyosarcoma in a diverticulum of the urinary bladder is presented, 
being the only such case, to our knowledge, reported in the literature. 

520 Home Savings and Loan, Youngstown, 0. 
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PODOPHYLLIN DC TREATMENT OF HUMAN ADENOCAR CIXOALA 

OF BLADDER 
E. G. BUXGE 

From the Department of Urology, University Hospitals, Stale University of Iowa, 

Iowa City, Iowa 

Podophyllin is a resin derived from the roots of the mandrake plant and has 
been in use for at least a century as a laxative. Considerable interest was aroused 
when it was demonstrated that a suspension of the resin in oil was highly effec¬ 
tive asainst condyloma acuminata. 1 Successful topical application in the treat¬ 
ment of human papilloma of the bladder has been reported.-■ * The effect of 
the resin on transplanted mouse tumors has been investigated. 1,5 Its selective 
damaging effect on mouse tumor cells as compared with normal cells has been 
shown.' Observations have been made on its slight aniicarcinogenic action.* 
There recently came under our observation a case of adenocarcinoma in 
exstrophy of the bladder. The patient was a white man of 53, who presented 
a typical exstrophy of the bladder with epispadias. During the past year he 
had noted a “growth on the bladder/' The right ureteral orifice could be identi¬ 
fied and urine was seen issuing from it. The left orifice could not be seen and 
no urinary drainage was noted from this side. The left half of the bladder epi¬ 
thelium was elevated and covered with a rather uniform, reddish type of growth. 
Excretory urography showed a right hydronephrosis and hydro-ureter and non- 
function of the left kidney. 

It was decided to test the effect of podophyllin on the tumor and the fol¬ 
lowing materials were used: Podophyllin, n.f., 10 per cent suspension in mineral 
oil was applied to the entire exposed bladder daily in amounts of 10 cc. The 
oily suspension was held in place by throe layers of surgical gauze. Biopsies 
taken of (he bladder epithelium showed transitional cell carcinoma, but subse¬ 
quent sections made after the bladder and metastatic lymph glands were re¬ 
moved surgically, proved the neoplasm to Ire adenocarcinoma. Biopsies of the 
tumor wore taken at S and 21 days of therapy. 

I hen- was no necrotizing effect on the tumor as observed in venereal warts. 
Xo areas appeared to change in color or consistency and the noncancerous por- 
tioa of the bladder epithelium remained unchanged. There were no central 
nervoa- system effects, although at the end of a week, lie did complain of one 
p rio.| <>f vertigo and slight abdominal cramps. This entirely disappeared and 
'HI not tvaptwar during the course of the therapy. The tumor continued to 
crow and two and a half months later had spread over the bladder epithelium 
"in:! it cncma'-hcd Upon the right ureteral orifice. Biopsies at the end of eight 
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and twenty-one days showed the tumor cells to be healthy, and no structural 
alterations were noted. The tumor reduced triphenyl tetrazolium chloride before 
and after therapy. 

> \ 



'wmm 







Fio. 1. A , biopsy specimen before therapy. B, biopsy specimen 8 days after tli 
started. H & E stain. 

CONCLUSIONS 1 • to a 

A 10 per cent suspension of podopbyllin in mineral oil, applied , ve eks 

human adenocarcinoma of the bladder in amounts of 10 cc dailj or 
had no demonstrable adverse effect upon the growth of the neoplasm- 
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TREATMENT OF EPISPADIAS: A REPORT OF IS CASES 

ROBERT E. GROSS and SAMUEL L. CRESSOX 

From the Surmcal Service of the Children’s Hospital and the Department of Surgery of the 
Harvard Medical School., Boston , Mass. 

Epispadias, fortunately one of the rarest of congenital anomalies, is one which 
can he most tragic. It occurs both in the male and the female. Dees, in 1949, re¬ 
ported its incidence from a study of the files of eight large hospitals in this country 
and found a proportion of 1:117,G04 in males and 1:481,110 in females. Our 
series shows a similar ratio of 5 to 1 in males and females. Many methods for the 
correction of this malformation have appeared in the surgical literature during the 
last To years. When many different methods of repair are advocated it is safe to 
assume that there have been many failures. This paper is a report of the opera¬ 
tive results in IS cases of epispadias treated at the Children’s Hospital of Boston 
during the past 20 years. It is intended to emphasize that the malformation can 
now he suitably corrected in most instances. 


EMBRYOLOGY AND FATHOGEN'ESIS 

Epispadias may be of varying degree. A clear understanding of the develop¬ 
ment of the urogenital organs is helpful in the successful surgical repair of this 
anomaly. In 1900, Hart summarized the important features in the development 
of the urogenital system from his review of the observations of Kolliker, Graf 
8pec, Lieherkuhn, Toumeux, Iveible, and others. Since then Von Geldern, Arey, 
and Bremer have reported their work on the anomalies of epispadias and ex¬ 
strophy of the bladder. 

In the early formation of the fiat 1.5 millimeter human embryo, behind the 
primitive knot there develops on the dorsal surface the primitive groove and be¬ 
hind this the eloacal membrane. Bremer feels that these two areas, the primitive 
groove and the cloacal membrane, should be called the primitive plate. This 
primitive plate is behind the primitive knot in the stage of the fiat embryo, but 
the plate becomes vent rally placed as the embryo grows. At this stage the em¬ 
bryo begins to assume the characteristic curvet! form as the caudal and cephalic 
ends flex toward each other. By this bending during its growth, the caudal end 
of the primitive plate migrates toward the base of the umbilical cord, whereas 
the cephulad end of the plate lies toward the base of the tail bud. 

I he primitive plate is made up of entoderm and ectoderm only. However, just 

to til her side of it there is mesoderm between entoderm and ectoderm. The caudal 
'nd of the cloaca is covered in the midline by the primitive plate. The cloaca in 
' ’ ,l) ni,n - weeks! embryo is a common vestibule for the hindgut. the al- 

uitoi. and the mesonephric ducts. 1 bis cloaca is of considerable depth (ventrally 
..nd dor-ally! but i- compressed from both sides by mesenchyme. As the embryo 
c.o.v.- , the mc-eiichymo grows in and fuses in the midliuc from above downward, 
' n bv dividing the cloaca into two tubular structures, the rectum dorsallv and 
1 ,lr "gemtal -mu- vent rally. This set 

II nun. -tage. 


vparation into two parts takes place at the 
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In the formation of the perineum a small portion of the primitive plate is left 
covering the hindgut and here is subsequently formed the caudal opening of the 
rectum, the proctodeum. The remaining ccphalad portion of the primitive plate 
Corel's the urogenital sinus and the ventral abdominal wall of the embryo. It is 
during this stage of development that mesodermal segments or masses grow in 
from the sides toward the midline. These mesodermal projections meet first, above 
and progressively join downward between the layers of the primitive plate, thus 
forming the ventral abdominal wall and the genital tubercle. The ventral surface 
of the genital tubercle retains n portion of the primitive plate. As the genital 
t ubercle grows, the remaining portion of the primitive plate becomes the primi¬ 
tive urethra and grows with it. With this growth the genital tubercle forms the 
phallus and the lateral constituent, parts of the genital tubercle meet in the ven¬ 
tral midlinc to form the median raphe. In this way, there is formed a tubular 
structure (the urethra of the male) from the primitive plate. 

Malformations of the bladder and urethra arc the result of an arrest or an ab¬ 
normality of development, occurring in the fifth to eighth week of embryonic 
life. These anomalies occur when there has been a failure of union in the midlinc 


of the lateral mesodermal masses. The failure to join may be total or in pnrt, 
which explains the varying degrees of malformation. 

Exstrophy of the bladder is a total failure of the mesodermal masses to join 
iu the midline from above downward, leaving the primitive plate which consists 
of only ectoderm and entoderm. This very thin structure may yield or cleave < nr 
ing the growt h of the embryo and so expose the bladder or any part of it depcm 
mg on the degree of union of the mesoderm in the midlinc. The cpispn ms so 
produced would be complete and epispadias or any degree thereof may cX 
plained on the failure of the genital tubercle to be formed properly. In cases 0 
epispadias the primitive plate remains on the dorsum of the genital tiibcrc c, nm 
as the genital tubercles join vontrnlly, a dorsal defect is produced by * lC 1101 
union of the mesodermal masses. So it. will be seen that as the phallus is c\e °j^ 
ing the primitive urethra grows with the genital tubercle, but if them is ai urP ^ 
join normally it, does not, form a tubular structure but produces a fiat P® nis 
glans. Such a penis is small and is usually curved upward against, the a 
wall. Any degree of epispadias can occur, producing penopubic, pern e, or 
nifie forms of the condition. I (n l 

Hypospadias, on the other hand, is produced by the failure of t ic 6^.^ 
t ubercle masses to meet, in t he midlinc vent rally at any place along t ie m 
raphe from the base of the shaft to the glans. 


CLINICAL PICTURE 


In the male there are three forms of epispadias: n - from 

1) The bnlanilic type is the most uncommon. The defect extends d ors ^^ (( . np( i 
the coronal ridge to the tip of the glans, leaving an open groove an a a 
glans. This dorsal cleft of the urethra does not, extend back to the sba > - 
is no associated incontinence. 


2) The penile type usually has a urinary meatus in 


front of the syniph.'^- 
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The penis is short, flat, and curved upward. The dorsal groove extends along 
the glans and the entire shaft ; there is an extensive gutter between the corpora. 
Incontinence may or may not be present, depending on the degree of deficiency 
at the bladder neck sphincters and compressor urethrae muscles. In some cases 
there is separation of the pubic rami and lower portions of the rectus muscles 
which can permit herniation or prolapse of some bladder membrane out through 
the retrodisplaeed urethral meatus. 

3) In the penopubic type, the complete epispadias is usually associated with 
some degree of exstrophy of the bladder. In some cases it is impossible to say 
whether one is dealing with a complete epispadias or with a sub-svmphysinl 
exstroversion; the two conditions overlap one another. Because of deficiencies 
at the bladder neck, the penopubic type is always accompanied by incontinence. 

The physical findings and symptoms will vary according to the type of anom¬ 
aly present. When a male child has balanitie or penile epispadias, he usually 
has control of urination and it is only the deranged external anatomy that brings 
the child to the physician’s attention. Sometimes the foreskin has to be pushed 
hack before the real extent of the defect can be determined. In balanitie epispa¬ 
dias there is little more than a dorsal cleft of distal urethra, leaving a glans which 


is open and flattened. In penile epispadias the urinary meatus is situated toward 
the base of the penis; the penis lies open through all or most of its extent, is short, 
flat, and curved upward. It is important to examine the child to determine if 
it is possible to start and stop the urinary stream at will. If there is complete 
incontinence, surgical attack on the bladder neck will be necessary to cure it, 
but if there is only a mild deficiency of control it is often possible by sphincter 
muscle training exercises to improve tiie situation to a remarkable degree. In 
the male with a complete, penopubic epispadias there is a dorsal groove-like 
slit along the entire length of the penis and an abdominal wall defect of variable 
extent at the base of the penis. The prepuce is pendulous and hangs entirely 
from the ventral surface. The flatness of the shaft of the penis comes from wide 
separation of the corpora cavernosa and from absence of the corpus spongiosum. 
Hie urinary opening on the lower abdominal wall often is large enough to admit 
'he tip of an examining finger, which will go directly into the bladder; some 
portion of the bladder wall may actually prolapse through this orifice. The ends 
"f the pubic bones may be separated. Incontinence is always present; the bladder 
apt to l)c small and contracted. 


n tin' female there are also three general types. In each of them a normal 
■|t1y mons is absent and its substance is divided into two lateral halves; the 
itnri- likewise is bifid. In the first type the urethral orifice appears to be quite 
P-itulou*. In the second, the urethra is dorsally slit along most of its extent, 
t 111 t i< bladder sphincters are intact and then 1 is no incontinence. In the third 
^ p , the cleft involves the entire urethra and also the sphincters; obviously 
‘ •' i" incontinence. In this latter form there may be some prolapse of bladder 
’ Touch the urethral opening from time to time. 

'.L'i" , ’ n '' ,non, _ ehihlnm, both male and female, urine may be retained for 
• a 'ours while in the rcoumlwmt position hut when erect there is more or 


Table 1 . Summary of dala from 18 cases of epispadias 


480 


ROBERT E. GROSS AND SAMUEL L. CRESSON 





482 


ROBERT E. GROSS AND SAMUEL L. CRESSON 


less constant wetting. As a result the regional skin becomes macerated, inflamed, 
and at times ulcerated. 

Coitus for the male is not disturbed by minor degrees of epispadias, but with 
the more extensive deformities insemination is impossible because semen is dis¬ 
charged at the penopubic angle. In females the reproductive organs are not 
involved; they can reproduce noimally. 

TREATMENT 

Indications for operative repair. —The objectives of operative repair include: 
1) the relief of urinary incontinence when it exists; 2) in the male, to change the 
point of exit of urine and semen to a normal site, and to provide as good a cos¬ 
metic restoration of the penis as possible; 3) in the female, to carry out whatever 
urethral repair is necessary and to restore the vulva to a normal form. 

Optimum age for operative repair. —Epispadias repairs are elective procedures, 
and may be done at any time in childhood; however the size of the parts impose 
certain limitations and give optimum ages for performing operations. Almost 
never should any of these repairs be done before 2 or 3 years; prior to this time 
the parts are apt to be so tiny that the surgeon does not have a reasonable chance 
at making the nicest reconstruction. We generally prefer the ages between 
and 5 years, depending upon the size of the subject. If there is any incontinence, 
operative relief should certainly be offered before the child enters school. 

Historical notes. —Many methods for the correction of epispadias, bot com 
plete and incomplete, with and without incontinence, have been pub is i 
the medical literature. We shall, therefore, refer to a few of the papers t rat ia 
led to the methods that are generally used and which are producing t e m ^ 
satisfactory results. In 1845, Dieffenbach cured an incomplete epispa ias 
penile type by freshening up the edges of the open urethra and uniting em 
direct suture. Thiersch, in 1869, found that he could successfully cover eP ^ 
type of epispadias with neighboring skin flaps. He succeeded in cons rue 
front of the bladder an enclosed narrow space w'hich, by aid from a sp^ ^ 
mechanical appliance, exerted pressure at the bladder neck and ov ercaI ” ^ ve 
continence. In 1895, Cantwell published a classical description of 13 ^ 

repair for incomplete epispadias, by infolding the urethra and bringing s ,^, g 
gether on the dorsum of the penis. This w r as without question a fln( j 

advance in surgical therapy; unfortunately, the repair often bro'e ow 
urethral fistulas or strictures developed. In 1906, Trendelenburg t '° U ^ ugcu ] ar 
incontinence of complete epispadias could be cured by narrowing f en turc. 
ring around the neck of the bladder; he was one of the first to suggest is ^ 
He recommended postoperative suprapubic drainage and also as . n (foe 
the pubic bones, feeling that this latter step might reduce lateral tension^ 
repaired urethra. In 1907, Novd-Josserand and Cotte, by combining en 
with torsion of the urethra, reported cures of the incontinence in c °™^ ure ( cr o- 
spadias. In 1911, Stiles thought that there should be better meth s^o previous 
sigmoidostomy to care for those unfortunate children who ha 1 con ditions 
unsuccessful plastic procedures, but he concluded that under certain 
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the ureters might he transplanted successfully to the bowel. In 191S. a nen 
method of repair for penile epispadias (with partial or no incontinence) was pub¬ 
lished by Young. He believed that it was the lack of blood supply which caused 
many failures in healing of a newly constructed urethra as done by the Cantwell 
technique; he recommended leaving one side of the newh constructed urethra 
attached to the adjacent corpora cavernosa. Y>ith this method, he reported 
no slouching of the urethra that had previously made Cantv> ell s procedure meet 



1 tu. i. .1, incomplete penile epispadias in an S year old boy -who had normal urinary 
control with a spraying urinary stream. B, same patient 5 years after plastic repair. Patient 
now inis a normal appearing penis and good stream. 
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.0 lj. iC ",n a 2 year old girl. Note bifid clitoris and cleft condition 

"a- Iiioimtinent of urine. 

_ * '^appointments. In l»)22. Young reported Iris double, sphincter 
>f epispadias with incontinence; in 1940 lie published re- 
•aw-. treatial by this method, with alleviation of incontinence 
curt' in 12. 

(),>' pri.'-nf .wrr>.< — Our general policy has l>ecn to attempt 
( ,, i - _ *’ by (’at,twell. <if frvrinc the urothni. making a tul>e 

^ , '' together the superficial stnteUtres of the jwnis over this. 

| , ‘ . deptid the stiggi'-tion of Yminc of leaving one side of the urethra 

< to ■>- 1"-1. itid<i\l ue leave stress'd the point of widely treeing the uru- 
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thra, so that it can be displaced ventrally and permit apposition of corpora over 
it. The details of operative technique are probably best conveyed by the ac- 



|£> ' C 




Fig. 4. Child who had complete penopubic epispadias and urinary incontinence 
operative photographs showing patient voiding with excellent urinary stream. 


. Post- 


companying drawings. The skin sutures are removed under anesthesia on * 
seventh or eighth day. The suprapubic tube is withdrawn on the tenth postop 


ative daj r . 

Results of therapy .—During the past 20 years, 18 cases of epispadias hat c ' ,ec 
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!rented srircicollv nr this hospital (table 1). There have bee,. 3 eases of balanitic 
epispadias, d caies o( penile epispadias, and II cases of penopubic or comp e e 
epispadias (fip. 4). All were males except three: these females all had complete 

epispadias. 



t T* 
(: 


le. 



*repair of complete epispadia? /, Outline <>f incisions. 2 . l’reilir:t freed 
l"-rl ('pi.. section sketch of ju>ms :it level indicated 4, Suprapubic catheter in 
fh mtiants * if external hhoider sphincter lw*inc freetl up 5. Sketch sdnwvinc position 
' T posterior urethra Sketch she"me deepeninc of dissection hr.'irrrri 


He'd patients, with halaiiittc epispadias had plastic repairs to the {dans only, 
ah ift««l io*ult*. 1 he 1 children with penile epispadia* had urethroplasty per* 
t' te.'d, two of tlie*e h:nl lxvn incontinent before hut are dry po~toperative]\\ 
1 • ' u i hihheu with complete epispadias were treated in two ways. In the earlv 
h •• ’.h:- woth. twu were treated hy uretero-tmnoido-tomy without anv previ- 
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ous attempt to repair the bladder neck sphincters. One died (in 1930) of perito¬ 
nitis. The other (operated upon in 1940) has good anal control during the 11 
years he has been followed. We now believe very strongly that ureteral trans¬ 
plantation should never be used as a primary operation for incontinence of 



Fig. 6. Operative repair of complete epispadias (continued). 7, U mus cles being 
inward with fine chromic catgut sutures. Repair over a No. 8 tube, opnin . g gphinc- 
brought around urethra with silk sutures. 8, Sutures placed for sphmete P t jght. II, 
ter completed. 10, Additional plication of sphincter, if necessary j 10W j D gplacf- 

Corpora being brought together over urethra with silk sutures, lz, bKe 
ment of corpus stitches. ^ 

epispadias; it should only be used as a last resort to control incont 
plastic attempts to repair a bladder outlet have failed. This is P a J^ c Vjj phe 
in the male child who is thereby made to sit down during acts o ' g enera | 
remaining 9 children with complete epispadias have been treated ma( ]c 

methods shown in figures 5, 6 and 7 (in two males the urethral meatus^ 
too small, and subsequently had to be enlarged by inserting a srna 
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craft). Following operation three children had little improvement in incontinence 
and were re-operated upon; a further tuck was taken m the bladder-neck sphinc¬ 
ters. Two of these then developed good urinary control, but the third required 
a transplantation of the ureters to the sigmoid, good anal control resulting. 



I i<; t . Ojwr.-nivf repairs of complete epispadias (continued). 13 , Second layer of fine 
to brine corpora and sides of plans together. 7-J. Sketch of approximation of 
<otpi»r.i m a manner to displace urethra to undersurface of penis. J5, Fine silk tOODOO Dek- 
n n/] , *-utur« in Mtlwutaneou* tissues. IK, Skin and plan® approximated. Urethral meatu® 
*^ ; ‘ n ** Ihial result. If desired, uretliral tube can l»o withdrawn at this point. 

• d’^l'Hoic catheter mu-t remain and Ik* left ojw»n for 10 days. 

SUMMARY 

^i- a rare malformation; it is about live times more common in 
' di:m female-.. Varyinc decrees of the anomaly can In? encountered. The 

•••■lC : ..-al prolil 

••nr- an 1 concerned not only with aeeomplidiment of good eo-metie 
n-‘p-irui-tion hut al-o with the cure of incontinence in a very Inch proportion 

\ • - o; is ca-c- of cp;-.p:i(bav i_ reviewed. Two of the patients had uretero- 
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sigmoidostomies performed without any previous surgery performed on the 
bladder neck or urethra, while one had ureterosigmoidostomy after two operative 
attempts had failed to control incontinence. We feel strongly that ureterosig¬ 
moidostomy should be used only as a last resort for control of urinary inconti¬ 
nence, especially in the male subject. Every child with epispadias should have 
the benefits of a plastic repair to the epispadias and also to the bladder neck 
whenever incontinence exists. In the female, the axtemal genitalia should be 
restored to a reasonable appearance. In the male, every effort should be made to 
provide a normal appearing anatomic structure through which urine and semen 
may travel; it is possible to do this successfully in the vast majority of cases. 


REFERENCES 

Arev, L. B.: The Urogenital Sj'Stem. Developmental Anatomy. Philadelphia: W. B. Saun¬ 
ders Co., 1937, p. 239. , 

Ballanttne, J. W.: So-called epispadias in woman; with an illustrative case. Edinburgh 
Hosp. Rep., 4 : 249, 1896. 

Bremer, J. L.: Hypospadias and epispadias: A philological Note. N. Eng. J. iMea., »l 
537, 1932. 

Cantwell, F. V.: Operative treatment of epispadias by transplantation of the urethra, 
Ann. Surg., 22: 689, 1895. 

Dees, J. E.: Congenital epispadias with incontinence. J. Urol., 62: 513, 1949- 
Dieffenbach, J. F.: Plastische Operationen an den Harnwegan. Urethroplastice. 

Operative Chirurgie. Leipzig: F. A. Brockhnus, 1S45, p. 526. , T . 

Hart, D. B.: A contribution to the morphology of the human urinogemtal tract. 

Edinburgh Obstetrical Soc., 26: 259, 1900-1901. . n ,. • ,i 

Nov£- Josser and, G. and Cotte, G.: L’Epispadias Feminin et son Traitement uni u gi 
Rev. de Gvnec. et de Chir. Abd., 11: 963, 1907. i. niwt 

Stiles, H. J. : Epispadias in the female, and its surgical treatment. Surg., Gynec., i 

13: 12/ , 1911. ,, , TTnionfldiP. 

Thiersch, C.: Ueber die Entstehungsweise und operative Behandlung der I 
Arch, der Heilkunde, 10 : 20, 1S69. ianR 

Trendelenburg, F.: The treatment of ectopia vesicne. Ann. Surg., 44: /bl, ij ■ ,, . 

Thompson, A. It.: A case of epispadias associated with complete incontinence 

rectus transplantation. Brit. J. Child. Dis., 20: 146, 1923. 1944 , 

Von Geldern, C. E.: The etiology of exstrophy of the bindder. Arch, burg., - > 

Young, H. H.: A new operation for epispadias. J. Urol., 2: 237, 1918. ,. j Urol., 

Young, H. H.: An operation for cure of incontinence associated with epispa 

Young, H. H.: Genital Abnormalities, Hermaphroditism, and Related Adrenal Di 
Baltimore: Williams & Wilkins Co., 1937 p. 40. 



Tm r Journal or Urology 
Vcvl. f. ? , No, 2, August 1952 
Printed in 17-S»A. 


URETHRAL RUPTURE: EARLY AND LATE 
POSTERIOR COMPLICATIONS 

STANFORD W. MULHOLLAND and HARRY M. MADONNA 


Crushing injuries of the pelvis and resulting laceration of the urethra and blad¬ 
der are not uncommon. The most common urethral injury is a laceration which 
almost always takes place at the apex of the prostate. 

Trauma to the urethra, other than bv instrumentation, is frequently treated 
bv the general practitioner. Inmost cases he seesthepatients first, in the hospitals 
of smaller communities where the accidents occur. He may carry them along 
without consultation until the problems become complicated. 

There are three situations that may result: 

The first is the case where rupture of the urethra is operated upon immediately 
and a generous catheter is passed. The urethra is allowed to heal around it and 
no stricture is likely to form. 

The second is the unrecognized or improperly treated rupture of the urethra 
in which stricture will form and subsequent treatment will be necessary. It is 
noteworthy that these strictures are very firm and intensely resistant to local 
treatment (dilation by sounds). 

lastly, where primary suture at the time of the injury is impossible due to the 
extensive fracture of the pelvis. Suprapubic drainage may relieve the situation 
for a time but severe stricture inevitably results even though a catheter has been 
Used as a splint for the urethra. Perineal dissection done months later in an at¬ 
tempt to free the prostate, excise the stricture and suture the urethra, is not 
only difficult hut very unsatisfactory. 

I his discussion is primarily concerned with the diagnosis and early treatment 
of rupture of the urethra, but suggests a method of dealing with the sear tissue 
ocrtinng as a kite complication. This scar has been successfully excised hv use 
of the rcMvto-copc guided under vision through the irregular urethra, straighten¬ 
ing it and giving it adequate caliber for the free passage of the urinary stream. 
No interference with continence has resulted. 


No matter when or by whom the eases are seen, traumatic injury to the urethra 
pre-ent'. a varying problem to the urologist. In this day of industrialization, 
rapture <if the urethra, while not common, does occur frequently enough for us 
fc, "b review our present concepts as to proper treatment and to discuss 


in " nie:iMircs that might add to our skill in earing for these unfortunate in- 
dnjilnah. Mtn li knowledge regarding earn was acquired due to the easualities 
m World War ll. Many more eases of severe traumatic injury were seen. 
tr..iti,| and evaluated than could he studied in normal jM'neo times. 

I human ha-, elas-ilicd injury to the urethra according to location: 1 ) pendulous 
1‘' ton, ID hnlbou- portion, anterior to triangular ligament; 31 hulhoinenthra- 


ny 


portion, anterior to triangular ligament: ■!> memhrauoprostatic portion 
po-ion«r to triangular ligament. 


it •■■'•.iiu:, Mni-Ailautir tv-ciioti, American Frolocical A-'<>ci : 
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'We can divide injury to the urethra simply as being above or below the tri¬ 
angular ligament. 

Kimbrough reported a series of 235 casualties involving genito-urinary injury 
in the European theater of operation in AVorld War II. 



CASES 

PER CENT 

Kidney- 

33 

14 

Ureter 

8 

3.4 

Bladder 

34 

14.6 

External genitalia 

160 

68.1 


The largest number of injuries occurred in the external genitalia, most of which 
had accompanying urethral damage. Culp reported 160 eases of wounds of the 
genito-urinary tract of which 26 or 16.2 per cent were urethral. Fracture of the 
pelvis was not uncommon noth involvement of the bladder. Fracture was the 
most common complication of urethral injury. Of the 26 injuries to the urethra, 
20 were confined to the portion below the urogenital diaphragm. This finding 
though true in war injuries, does not usually follow in civilian practice. 

The injury to the urethra which gives the most disability if not managed 
properly, is that of complete rupture or partial rupture with fragments of bone 
tearing the urethra at the apex of the prostate. If one considers the anatomical 
relations, viz., the fixation at the urogenital diaphragm, it seems obvious win 
the rupture should occur at this point. Most occur as a result of fracture of the 
pehds or subluxation of the symphysis. Lateral compression of the pelvis sup¬ 
posedly causes rupture of the urethra by direct trauma from a bone fragment. 
Anteroposterior compression may cause separation of the symphysis in » 


resultant tearing or stretching of the urethra. 

As one might suspect, trauma to the urethra has as its cardinal symptom, 
bleeding from the external urethral meatus. This sign seems more likely in injun 
to the urethra anterior to the urogenital diaphragm. This is true because of t le 
accompanying injury to the corpus spongiosum, a spongy vascular structure. 
The amount of bleeding has no relation to the extent of the injury. Only a mu'^ 
mal amount of bleeding may mean an extensive injury with separation o 
urethra while profuse bleeding might be caused only' from a laceration that 1 - 
not penetrated into the deeper structures and thus does not allow extrarasa i ^ 
of blood into the tissues, but causes it to flow freely from the external mea ^ 

Acute urinary retention is far more common than urinary extravasation, 
urethral injury perhaps sets up reflex spasm of the vesical sphinctei aiu 
patient is unable to void. The patient with crushing injury to the pews'' 
has a desire to urinate but is unable to do so, is almost certain to have a nip ^ 
of the urethra rather than a rupture of the bladder. Extravasation of urine usi 


occurs only when the bladder if unrelieved, finally overflows. ^ 

The treatment of urethral injuries should be carried out as early as is 
cable. Early treatment should be directed toward control of hemorrhage, - ^ 

diversion of the urinary- stream and conservation of tissue. Most of us n => rc! ’ ^ 

Uhle and Erb who regard rapture of the urethra as a surgical emergency ^ 
should have open repair as soon as possible. Generally- speaking, t ns ^ 
necessary- in all suspected injuries to the posterior urethra owing to 1 ^ )£l 

incidence of complete rupture. Even though there is incomplete ruptnr , 
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conservative removal of damaged tissue along with evacuation of the hematoma 
will reduce the risk of fibrosis and liability to stricture formation. Diversion of 
the urinary stream by suprapubic cystostomy is as important as the initial care 
of the injured area. Catheterization of the urethra from within the bladder is 
helpful in the urethral reconstruction. Millin has shown that two or three sutures 
placed by the retropubic approach, will hold the prostate in position adjacent to 
the urogenital diaphragm, thus promoting primary healing of the urethra without 
scar formation. 

In general, the passage of a urethral catheter should not be attempted unless 
facilities for operation are present. \ ermooten can see no need for attempting 
catheterization, lie relies on rectal palpation in locating the prostate to deter¬ 
mine whether it is elevated and freed from its normal position and a boggy 
muss substituted in its place. 

Even if the prostate can he palpated and found not fixed and able to be pushed 
upward, this would indicate it has been severed from its attachment to the mem¬ 
branous urethra. If the passage of a catheter is attempted and it fails to reach 
the bladder, one has no way to he sure that this is not due to an old urethral 
stricture. spasm of the vesical sphincter or passage of the catheter through an 
ojK'iiiiw in the urethra out into the peri-urethral tissues. A catheter may pass 
into the perivesical space and allow the return of bloody fluid. This docs not 
ncccs-arilv mean the catheter is in the bladder. 

t rcthrograms can he done early and arc a part of the routine in some clinics. 
Others consider their use a definite loss of valuable time. Urinary extravasation 
demands immediate radical incision and drainage with adequate diversion of the 
urinary stream. Delayed treatment increases morbidity and mortality. If treated 
"•thin twelve hours, the mortality is usually below 20 per cent; after that time 
it inerca-cs rapidly. 

b it is agrii-d that the optimal time for reconstructing the urethra is at the 
time of the original operation, what measures of closure are used? 1) purse string 
clo-iire of tear,-; 2) linear repair; ID end to end anastomosis over an inlying 
'.ithetcr: li traction employing a Foley catheter to pull the apex of prostate 
down toward the distal urethra (Vermooten-Martin, Reynolds); a) retropubic 
ratnre of the apc\ of prostate to the membranous urethra (Millin). 

It'-bdl and Stevens showed that a gap in the urethra three-quarters of an inch 
m length would spontaneously regenerate over an inlying catheter. Culver 
Didg.-d a two md\ gap simply by use of an inlying catheter. DeXicola recently 
'■p eti-d tie- u-e of a silicone tube, making a permanent replacement of the 
!>"■!• tier utetlira It t- probable polythene or polyvinyl tubing could be made 
Jo o r.e the -aim- purpii-e This might be compared to the operation reported 
’ - ki-Unti and < o-rne with the u-e of a split thiekm-.-s -kin graft over an in- 
4 1 nth'-ti-r to form a new urethra 


>!; 1- -tfii'. 1 tug four 
un'd the q.ni -utun 
: ' ' *' m>-'.' <1 tor 1-1-4.- 

'■1' *■> Jsf r rI'tuii\a 


time- dally may t-e ti-i-1 to reduce po-topenative eree- 
- an- ready for removal. The urethral catheter is UMialiv 
Smitid- -ho-.ild I..- n-,-1 eaution-ly and -liould progress 
I ot the urethral catheter 




492 


STANFORD W. MULHOLLAND AND HARRY M. MADONNA 


helped combat infection which previousty doomed good surgical procedures to 
failure or delayed sound and rapid healing. 

Unoperated cases frequently develop scar tissue which completely occludes 
the urethra. The following 2 cases are examples. The details of their care and 
results are reviewed. 


CASE REPORTS 

Case 1. A man aged 26 was admitted to the hospital June 8, 1950. He com¬ 
plained of marked strangury and the passage of only a few drops of urine for 18 
hour’s. 

Eleven weeks previously, he had sustained a fracture of the pelvis with as¬ 
sociated injury to the urethra, as evidenced by an inability to void and bleeding 
from the meatus. A No. 20 Foley catheter had been passed to the bladder and 
was left in place for 5 weeks, while bed rest was needed for fracture of the pelvis. 
At the end of that time the catheter drained so poorly that it was removed. Xo 
attempt was made to replace it. Voiding was accomplished by straining. It was 
characterized by a small stream and dribbling. Three weeks before admission, 
increasing stranguria was noted plus a bearing down sensation in the region of 
the rectum. Forty’-eight hours previously, acute urinary retention developed. 
Multiple attempts at catheterization and the passage of sounds were made. 
Some attempts were carried out under general anesthesia. Failing to enter t ic 
bladder, his physician asked for consultation. The patient dribbled enough urine 
to give him some relief w r hile on the way to the hospital. 

Examination: The patient was pale and emaciated. Definite suprapubic ten 
derness and right lower quadrant tenderness were elicited. Spasm of t e rig 
psoas muscle caused the right thigh to be partialty flexed. The external * irot 
meatus was traumatized and the edges were edematous. Marked in 
along the penile urethra with a definite urethritis accompanied by a J e owi 
white urethral discharge was noted. There was marked tenderness on pa P* 11 
over the right ischium. Rectal examination showed the prostate to be sma 
far anterior. No masses or tenderness per rectum were noted. Ihe past m 
history and systemic review were negative. 

Laboratory studies: Hemoglobin—13 gm., red blood cells 4,300, > ' 

red blood cells and pus cells. 


blood cells 13,500. Urinalysis showed numerous 
Urine culture showed E. coli. 

A urethrogram (fig. 1) showed that the posterior urethra was 


tortuous 


and 


occluded near the apex of the prostate. There were three sinus - j u y )H j a t 
tending ventrally toward the symphjmis and 2 inches in length and c u > ^ 

its extremity. Two smaller tracts were seen leaving the urethra on cat 1 ^ ^ 
what appeared to be the main channel. A small amount of medium appc^ ^ )e 
escape into the bladder through two small pin point openings we a 
expected site of the internal urethral orifice. avn j|. 

Attempts made to pass filiform guides into the urethra were o 
Antibiotics were administered. Jder neck 

On June 21, 1950, suprapubic cystostomj^ with exploration of the > a 


tracts, one ex- 
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was carried out. On examination, the internal urethral meatus appeared normal 
hut upon probing the prostatic urethra, one met a definite impassable curtain 
of fibrous tissue. Above the internal meatus, two small dimples were noted that 
proved to be the openings of sinuses into the periprostatic tissues. Pressure on 
those tissues caused serosanguinous fluid to escape from the dimpled areas into 
the bladder. A No. 24 VanBuren sound was introduced into the distal urethra. 
Upon encountering the curtain of tissue at the apex of the prostate, it was forced 
through or around the sear tissue and allowed to emerge through the internal 
urethral orifice. This new channel was thoroughly dilated. A Xo. 24 Foley 
catheter was drawn into the bladder. A silk thread was attached to the tip of the 
Foley catheter and the thread led out of the suprapubic wound, leaving it coiled 
on die abdomen as the bladder was closed around a Xo. 24 drainage tube. 


L 


I-JO. I Pig. 2 

<>n .Inly IP. IPoO. the urethral catheter was drawn out of the urethra pulling 
tic accompanying silk thread. The thread was attached to the distal end of a 
levctoM-opc which was guided hy means of this thread into the bladder. Two 
ati'.i'. of obstruction were noted (tig. 21. At the bladder neck there was a pocket 
beneath the bladder floor. This was covered hy a flap of mucosa that could pro- 
oh'lruction. 1 he pocket was unroofed making the internal urethral orifice 
lather aide. I he ventmotrtanum was identified. Distal to the verumontanum, 
the point where the urethra had boon separated at the apex of the prostate was 
' , '" ;| fi' , ed. J he distal urethra could he seen ending in a blind pocket ventral and 
i" tie- tiL’ht ot the new channel. Kesoctiou of some of the sear tissue was carried 
“'ll IIIe catheter Was replaced. 

I h' sti|, ra j ) ||),j ( . woiiiid healed promptly. The catheter was removed in 10 
h i.'- Die patient was dismissed from the hospital voiding fairly well, lie was 
‘'' ;,t '• * 'hl\- intervals during the next throe months. Although lie was voiding, 
-it'am u;i- not free and sound' were pasxsl with difficulty. 

Aw . mb. r IP, 19.71. the patient w.-,s re admitted to the hospital and evaluation 
1 1 t, ( " 1 ..|V was earned out. The bladder neck bad healed Well. How- 

- .... ... , r at tile apex of tin- prostate \\a- tinu ami distorted the 
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contour of the urethra (fig. 3, A). The blind pocket at the distal urethra was 
still noted to be quite evident. Ten or twelve pieces of tissue were removed from 
the thick scar. Sounds were then found to pass easily and freedom of manipula¬ 
tion of the resectoscope was accomplished (fig. 3, B). 

The patient has continued to void easily with an excellent stream. Sounds to 
28F pass with no evidence of the dense scar tissue being present to obstruct 
their passage. 




Fig. 3 

Case 2. A man aged 24 was admitted to the hospital June 10,1945 vith 
tory of acute urinary retention for 24 hour's. He gave a history o a\ a. aC { |[re 
thrown from an automobile (Jeep) while in the Amy and sustaining ^ 
of the pelvis. His urethra was treated by catheter splint for 3 wee's- - ^ | 

pelvic lesions healed, he was dismissed from the hospital and soon c is 
from the Sendee. Three months later acute urinary retention de^ e OP® 0 ^^ ( j er 
Examination showed a well developed and nourished adult urn e. 
was distended to the umbilicus; the prostate was normal size. 

Laboratory studies were within normal limits. passed 

The patient was taken to the operating room. Filiform gui es ^ ^ yy 
through a tortuous, scarred urethra. The urethra was dilated to a vaS p 0 ted, 
24 resectoscope. A dense scar of the urethra at the apex of the prostate fi^ic 
where it distorted and angulated the urethra at this point. This ha p fl (j f nt 
was removed. Sounds were passed free]}’ following this procedure, 
has continued to void freely and the urine has remained crystal clear. 
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SUMMARY 

The common complication of dense stricture formation with rupture of the 
urethra is discussed. 

The severity of the initial injury is often an unreliable sign as to the degree 
of trauma since intractable strictures often occur where the initial signs are 
suggestive of only mild injure'. 

A definite fracture in the pubic region, often crushing injuries, lends support 
to the presumption of posterior urethral injure-. Decision must be made then 
whether immediate exploration is advisable. In most cases it is wise. 

The prevention of serious complications with urethral rupture is greatly de¬ 
pendent on early diagnosis and efficient treatment. The late complications re¬ 
sult from infection and fibrosis and often are serious enough to produce complete 
and fairly sudden urinary retention. 

1-ite urethral repairs mean increased morbidity and difficult surgery. 

The resect 0 -cope has been used successfully to remove the dense scar tissue 
of the.-e strictures. We believe it can be used often in others where this com¬ 
plication has l>een allowed to occur. In spite of the fact that the resection of the 
M-ar tiv'iio was carried out at the apex of the prostate, no incontinence resulted. 

Pnrhmii House, Philadelphia 30, Pa. 
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URETHRAL STRICTURE: A STUDY OF 227 CASES* 

RALPH L. DOURMASHKIN 

Urethral stricture is gradually disappearing from the urological scene and it is 
safe to assume that within the span of less than another generation it will become 
quite rare. The recognition that the use of powerful antiseptics in the treatment 
of gonococcal urethritis was responsible for the tendency to the stricture forma¬ 
tion, and its abandonment for milder local measures was an important factor in 
the reduction of the incidence of stricture. With the advent of chemotherapy and 
antibiotics, gonococcal urethritis, once a terror to both the patient and the 
urologist, because of the uncertainty of its course, its complications, and the 
unreliability of the cure criteria, became a short-lived mild infection, and the 
incidence of stricture formation was further reduced. 

Urethral stricture, however, still remains a live urological problem, chiefly 
because a great many patients come under observation many years after the 
initial infection. In this series, in the group which gave a history of gonococcal 
infection, the average length of time before the patient was examined was 13.9 
years, while in a group of 66 cases the initial lesion antedated examination by 
20 to 58 years. 

ETIOLOGY 

In this series there were 191 males and 36 females. Antecedent history of 
gonococcal infection was obtained in 73.8 per cent in the male group; it is P ( J ,S 
sible that some patients may have concealed it. The etiological factors may )C 
grouped as follows: Gonococcal urethritis, 143 (3 in women patients); nonspe 
cific urethritis, 3; tuberculous urethritis, 1; urethral injection of carbolic no 
preparations by patient to avoid military" sendee, 2; congenital, 11; ?' 

prostatectomy, 8; transurethral resection, 1; etiology" not ascertained, 53 
women). _ , 

The patient with tuberculous urethritis, an extremely rare condition, in ^ 
was a boy 16 years of age, who was seen in a pre-uremic state. His unn ^ 
laden with pus and tubercle bacilli and his urethra did not admit t ie 
filiform bougie. Inadequate neutralization of carbolized urological instrunie 
may result in marked exfoliative urethritis and eventual stricture formation 


PATHOLOGY 


It is not the intention of this paper to delve extensively" into the loca P a ^ 
ogy r of urethral strictures, as the writer is mostly concerned with its roan 
and with the various complications which may arise from urethral ms ni ^ 
tion. In this series the upper urinary tract lesions must have been mi- ^ 

who 


often prior to advent of excretory" urography, and even a 

cases 


___ plain x-ray" 

taken in a surprisingly" large number of cases. Many of the patiefdty^ ^ 
reported for periodic dilatation were of the transient type, and did no 
thorough urological study. On the other hand, in a number of earlier I 


‘Submitted for publication September 11, 1950. 
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with acute bladder retention or other complications, we were so concerned 
with the urgent aspect of the case, that the x-ray examination was deferred or, 
in some cases, entirely overlooked. The writer, 1 in collaboration with Dr. A. A. 
Solomon, reported 22.6 per cent of upper urinary tract lithiasis m a group of 
urethral stricture cases in which x-rays were taken; as of this date, x-ray studies 
were made in 154 patients, and upper urinary lithiasis was found in 32 cases (15 
kidney and 17 ureteral stones), or 20.8 per cent. Including other lesions, such as 
hydronephrosis, renal infections, hydro-ureter and ureteral stricture, the inci¬ 
dence was 26.S per cent. It is difficult to state what would be the real frequency 
of upper urinary lesions had all the cases in this series been subjected to x-ray 
workup. 

Associated lower urinary tract infections were present in 22 per cent. The in¬ 
cidence of urethral fever following instrumentation was much higher in infected 
cases before the sulfa drug-antibiotic era, and rendered the management of 
urethral strictures more difficult. In 6 cases peri-urethral abscesses complicated 
the condition, while marked urinary extravasation involving the penis, the 
scrotum and the lower abdominal wall occurred in 2 patients barring strictures 
in the anterior urethra. The foregoing complications are undoubtedly higher in 
hospital ward practice. 

Of other associated lesions in the lower urinary and genital tracts, it is impor¬ 
tant to mention that there were only 4 cases of vesical calculi (1 in a woman with 
a filiform stricture), 4 cases of urethral calculi, 9 cases of prostatic adenoma and 
median bar and 34 cases of marked chronic prostatitis and seminal vesiculitis. 

According to location, the distribution in male patients was as follows: 

Cases 


Anterior urethra . 45 

Bulbomembrnnous urethra. 121 

Anterior and bulbomembranous urethra. 4 

1 ’rostatie urethra (mostly post-prostatectomy) . 12 

Location undetermined (history of stricture, not instrumented by writer). S 


CALIBER OF STRICTURES 

For reasons stated later the caliber of the stricture was not accurately ascer¬ 
tained in many cases. The presence of the filiform type of stricture, however, was 
definitely established in 65 patients, 2 of whom were women. Strictures ranging 
anynhere from 8 to 20F were found in 133 cases. The caliber of strictures was 
arger in women, and the diagnostic criterion in a good many cases in the female 
group was based on marked improvement of long continued symptoms of blad- 
er distress following the introduction of a cystoscope. 

SYMPTOILVTOLOG T 

This depends upon the following factors: 1) associated infection of the lower 
urinary and genital tracts; 2) the extent of urinary' retention; 3) associated le¬ 
sions of the urinary tract above the stricture; 4) the willingness of the patient to 

undergo periodic dilatation. P 

1 Dourmashkin, R. L. and Solomon, A. A.: J. Urol., 48: 196, 1942. 
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• Probably the earliest and most constant manifestation is narrowing of the 
stream and difficulty in starting the urinary flow. Diurnal frequency, nocturia, 
dysuria, urgency were more marked when they were associated with lower uri¬ 
nary tract infection. In a number of cases there was a remarkable spontaneous 
disappearance of the infection shortly after dilatation of the stricture. Nocturia, 
which in many cases suggested the presence of prostatic enlargement, was present 
in 76 patients, many of whom had neither infection nor evidence of bladder re¬ 
tention. It is safe to assume, however, that nocturia is not at all as constant a 
symptom in urethral stricture as in prostatic obstruction. Thirty-seven patients 
were seen during an acute attack of bladder retention. As contrasted to bladder 
retention resulting from prostatic obstruction, the condition was permanently 
relieved in the greatest majority of cases by periodic urethral dilatation. Hema¬ 
turia, frequently a knotty problem from the point of view of differential diagno¬ 
sis, was present in 39 cases, of which only 11 patients had upper urinary tract 
lesions, prostatic adenoma and carcinoma. In 14 patients, the lesions in the upper 
urinary tract, some of them far advanced, were of the silent type, the condition 
being discovered in the course of the routine urological investigation. 


TREATMENT 

In this series, 5 deaths were directly" attributable to urethral instrumentation. 
It should be borne constantly in mind that the fibrous tissues in the strictu 
area are richly supplied with blood vessels and that instrumentation carrie wi 
undue force causes a break in the blood vessels more readily than in a n0 ™ ia 
urethra. Urethral fever is due to sudden invasion of blood by bacteria n c 
enters the circulation through the traumatized areas. In 1902, Bertelsmann an 
Mau 2 described 3 cases of urethral fever following urethral instrumentation i 
which positive blood cultures were found. In 1916, Crabtree 1 reporter i ^ 
having positive blood cultures after urethral catheterization. In 1929, c0 ^ 
reported 82 cases of blood stream infection in urology of which 81 cases occu y^ 
in conditions in the lower urinary" tract. In 34 cases positive blood cultures' ^ 
obtained between 5 and 12 hours. The urethra was the probable poita o en 
in 80 per cent of the cases. . , , ■„ 

The occurrence of excessive bleeding, in itself a useful diagnostic pom ^ 
an attempt at passing a catheter or a cystoscope into the bladder m cas .^^ 
which the presence of a stricture is not known, and which are not 
with prostatic obstruction, should put one immediately" on guard °^ 1,1S ,^ s Jl0 t 
forcible instrumentation .^Urethral fever will rarely" occur if bleec mg c 
take place. The basis for management of urethral stricture shoul e ' men ts, 
to minimize the incidence of bleeding, and for this reason metallic ms ru ^ ^ 
either for measurement or early" dilatation, should not be used, i ierc 
logical derice which should merit the admiration and daily blessing 
urologist, the Philip’s filiform bougie and follow catheter. It elimma^ fl 
trauma and minimizes the incidence of urethral fever. It enables one 

5 Bertelsmann and Mau: Munchen. Med. Wchnsehr., 49 : 521 1902. 

’Crabtree, E. G.: Lancet clinic, Cincinnati, 116: 96, 1916. 

1 Scott, W. W.: J. Urol., 21: 527, 1929. 
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bladder in eases of acute retention where others have repeatedly failed. The de¬ 
vice was employed in practically even* case in this series, once the presence of a 
stricture was recognized. Six patients in this series had previous external ure¬ 
throtomies, one had internal urethrotomy, yet in all of them I was able to dilate 
the stricture with Philip’s device. I failed to pass by the obstruction onl\ in 7 
patients, all of whom were operated upon. Five of these patients had strictures 
in the bulbomembranous portion of the urethra. They were seen in the earl} 
years of my practice and were subjected to external urethrotomy. The opera¬ 
tion was urgent in 3 patients because of acute bladder retention. Subrapubic 
cystotomv with retrograde dilatation of urethra was performed in 2 cases of post- 
prostateetomv stricture, in one of which operation was necessary anyway be¬ 
cause of large bladder calculi. The operative incidence in uncomplicated cases 
was only 3 per cent. The urethrotome for anterior stricture, in my opinion, 
should be relegated to the museum of urological antiques. I always believed that 
internal urethrotomy is a cruel and unnecessary procedure and it was never used 
in this series. As Hyman 5 aptly stated, urethrotomy, whether internal or external, 
adds trauma to an already injured urethra and even* incision causes additional 
scar tissue. 

I was not able to pass the filiform bougie by the stricture during the first at¬ 
tempt in 20 patients. Even a filiform bougie may produce excessive bleeding 
and the manipulation should not be unduly prolonged. The procedure was re¬ 
peated in a day or two until, after two or three attempts, the obstruction was 
passed in all cases. When a straight filiform cannot pass through, it is remarkable 
how easily a corkscrew filiform, which is made by winding the distal end of the 
bougie around a thin pencil, will do the trick at the same sitting. Occasionally it 
was possible to slip by an opening in the structured area by introducing several 
filiform bougies into the urethra. On very rare occasions, in deep urethral stric¬ 
tures, a natural curved silk woven catheter and even a small sized metallic 
sound could be introduced when the filiform bougies failed. I have always ques¬ 
tioned the accuracy of diagnosis in these cases; one of these patients had a defi¬ 
nite associated vesical neck obstruction and prostatic calculi. 

Once the filiform bougie eaters the bladder, the choice of the size of the fol¬ 
low-up catheter depends upon the amount of resistance and bleeding encoun¬ 
tered. I sually it is well to be contented with a number 14F catheter, although in 
some instances I was bold enough to start with a 16F and even with an 18F cath¬ 
eter. As a rule, I leave the catheter indwelling for one-half to one hour. Because 
of fear of urethral fever, acute urethritis and epididymitis, especially in the era 
antecedent to introduction of sulfa drug and antibiotics, the catheter was left 
indwelling for any extensive time only in a few instances. Occasionally, in cases 
not accompanied by bleeding, I would reinsert a larger catheter during the first 
treatment. The dilatation would be carried out once a week with the Philip’s 
catheter until 20 to 24F. A shift was then made to metallic sounds, straight or 
curved, according to the site of the stricture, and the urethra was gradually di- 
:U t0 26-2SF. The Kollman dilator was practically never used in male pa- 
1 Hyman. A.: Am. J. Surg., 39:152.1925. 
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tients, but in the female, whose stricture, as a rule, was of larger caliber, it was 
the instrument of choice. Lazarus 6 suggested the use of diathermy applied to a 
metallic sound, and this method was found to be of distinct value in 6 cases 
which would not allow larger sounds. 

The patient was instructed to report twice a year for urethral dilatation for 
the rest of his life. Unless the importance of periodic dilatation is explained in 
great detail to the patient, a well dilated stricture may be reduced even to a fili¬ 
form status within an amazingly short time. There are stubborn, dense, usually 
traumatic strictures, which will never admit a curved metallic sound and will not 
allow more than 20-22F dilatation. with the Philip's catheter. These cases should 
be seen oftener. In this series there is a large group of patients who came under 
observation many years ago with marked symptoms of urinary distress, bladder 
retention and urinary tract infection who have been rendered entirely symptom- 
less by their strict adherence to the rule of periodic dilatation. 

Two per cent procaine solution was used for local anesthesia. Undue pressure 
by penile clamp may frequently cause bleeding even in a normal urethra, o 
avoid contact of urine with a bleeding urethra the patient was instructed not 1° 
void for at least two hours after instrumentation; often this was not possi e. 
After the introduction of chemotherapy, sulfa drug was given one day pnor 
and two days after the instrumentation. Later this was supplemented by mjee 
tion of 300,000 to 600,000 units of penicillin. The reduction of the incidence o 

urethral fever was, indeed, remarkable. , 

The patient’s general health, the status of the circulatory system, oo c 
istry, and renal function should be well known to one who is called upon o 
the urethral stricture. Lesions in the upper urinary tract amenable to ®° - n 
either by open surgery or by transurethral route, must not be allow e 0 q 

untreated too long. In 17 cases of ureteral calculi in this series, 15 were ™ ^ 
pass the stone by cystoscopic manipulations, after preliminary uret ir 
tion. 

COMPLICATIONS ARISING FROM URETHRAL INSTRUMENTATION 

oo jy per 

Urethral fever. This condition followed instrumentation of strictures in ^ 
cent of cases in this series in the pre-sulfa-antibiotic era. The patien^ 
have a chill of varying intensity' and fever within 12 hours. The e\ cr ^ ^ , 
cases w'ould go up to 106F, remain for 3 to 7 day's, and gradual y 
earlier cases the condition was fulminating in character and resulte m were 

of the patient. These patients were not instrumented by' the writer ^ 

seen by' him in consultation. In one case marked bleeding occurre 0 
passage of a metallic sound; in the other patient chills and fei er CUI ^ curren ce 
24 hours following the introduction of an indwelling catheter. e ^ 
of urethral fever w'as unpredictable in those days and would p agu ^ q cn ts 
patient and the urologist even after the gentlest manipulation. °™ rence ft]) d 
considered the onset of chills and fever as a routine, inevitable oecv ^ ^ £ll i,. 
they' would arrange to take time off to weather it; other patients re u- 

8 Lazarus, J. A.: J. Urol., 45: 229, 1941. 



URETHRAL STRICTURE 


501 


mit to further treatment and allowed the condition to progress until extreme 

urinary distress would bring them back. 

With the use of chemotherapy and antibiotics the incidence of urinary fever 
has dropped almost 400 per cent. In 87 cases thus treated urethral fever devel¬ 
oped in only 5 patients or 5.7 per cent. The course of chills and fever was, as a 
rule, mild, and there were no instances of mortality. 

Urohepatic syndrome. This condition was described for the first time by the 
writer 7 in 1928. It was applied to 2 cases of fatal cholemia following instrumen¬ 
tation of urethral stricture having co-existing hepatic cirrhosis. In 1 patient the 
diagnosis was confirmed by necropsy. The other reported case was a patient who 
had hepatic cirrhosis and who developed mild jaundice following cystoscopic 
manipulation for ureteral calculus; this patient passed the stone and recovered. 
After the article was submitted for publication, the late Dr. Roy B. Henline s 
related to me a case of anuria and deep jaundice occurring in a patient immedi¬ 
ately following the passage of a sound for dilatation of urethral stricture. In 1929 
Fitz-Hugh 9 reported 4 cases of hepato-urological syndrome, and since my 
original report, a large literature has grown up on various aspects of relationship 
between liver and urinary tract disease which was ably compiled by Wilensky. 10 

Colloidal silver embolism. Argyria, a permanent, peculiar, ghastly ivory-blue, 
or slate colored pigmentation of the skin, with a dark-blue line on the edges of the 
gums, has been described following protracted use of silver salts for urethritis, 
cystitis, or mucous membrane lesions elsewhere in the body. In looking over the 
literature, however, I have not come across a case of an embolism due to the use 
of colloidal silver solutions. The following are 2 such cases which resulted in sud¬ 
den death: 

B. T., a man, 31 years old, was seen on May 29, 1931. He gave a history' of re¬ 
current attacks of gonococcal urethritis. A filiform obstruction was encountered 
at midurethra, and there was considerable bleeding on manipulation. A 10 per 
cent colloidal silver solution was injected with considerable pressure because of 
the resistance encountered in the urethral passage. On the way home, in the sub- 
uay, he felt nauseous, and when he arrived home he became suddenly dyspneic, 
cyanosed, and died 2 hours after treatment. I learned of his death a few days 
later and the description of his symptoms by r his family' physician pointed to a 
pulmonary' embolism. The autopsy' disclosed no lesion anywhere, but in my r dis¬ 
cussion with the medical examiner I gathered the impression that a colloidal 
embolism was not suspected. 

A fe\\ months later Dr. H. Weinberg, 11 assistant medical examiner of New 
5 ork City r , related to me a case of a sudden death of a ymung man whose urethra 
uas treated with colloidal silver preparations. On autopsy' colloidal silver emboli 
were found in blood vessels. 

Since then I have never used colloidal silver solutions on any bleeding area 
of the urinary tract. 


^ Doummslikin, R. L.: J. A. M. A., 90: 90S, 102S. 

, Ucnlinc, R. 13.: Personal communication. 

.ow-V , eh - ?■ £ r ' : Clinics of North Amer., 1929 (Jan) p 1101 

b’lensky, A. 0. ; Arch. Surg., 38: 025-G91, 1939. P 

Wcinl>erg, E,: Personal communication. 



502 


RALPH L. DOURMASHKIN 


Untoward results from local anesthesia. In two instances patients went into a 
state of semishock following instaliation of 2 per cent procaine solution into the 
urethra. Undoubtedly there was a rapid absorption of the drug into the circula¬ 
tion due to a break in the blood vessels. 

Acute urethritis and epididymitis. There was a recurrence of gonococcal ure¬ 
thritis in 3 patients who gave a history of infection many years ago. In this series 
there was an amazingly low incidence of epididymitis following instrumentation, 
only 1 case, undoubtedly due to my reluctance to use indwelling catheters for 
any considerable lengths of time. 

False passage. None was encountered in this series. 


differential diagnosis 


There are 3 conditions in which an error in diagnosis can be readily made: 
1) Prostatic hypertrophy and median bar; 2) deep urethral calculi; 3) lesions 
accompanied by hematuria. 

1) Prostatic hypertrophy and median bar. In this series 8 cases of prostatic ade¬ 
noma and 1 case of median bar were encountered. In 2 of these cases the presence 
of urethral stricture, one involving the anterior urethra, and the other the bulbo- 
membranous portion, had not been previously recognized. These patients came 
under obseivation with post-prostatectomy suprapubic fistulas which clos 
promptly following urethral dilatation supplemented by indwelling catheters. 
The following are the criteria wdiich should clarify the diagnosis: 

a) Rectal palpation: The presence of an enlarged median or anterior prostatic 

lobe cannot be detected by this method, but lateral lobe enlargement shou 
ordinarily made out. . , . 

b) Retrograde and intravenous cystograms show' definite elevation o 

floor of the bladder in obstructive vesical neck lesions. , 

c) Residual urine, winch is found in a small group of stricture cases, especin.) 

in patients giving a history of repeated attacks of acute bladder retention y 
as a rule, completely reduced after adequate urethral dilatation, w is 1 
mains constant in prostatic obstruction. . 

d) Measurements of the catheter at the point it draws urine, s owing 
elongation of the urethra, should point to a stricture. 

e) In filiform strictures involving the deep urethra one frequently encoi 

a cartilagenous resistance. .. are 

f) Urethrograms, preferably made with 20 per cent methiodal so mm, 

helpful, but they were seldom used in this series. Vturccl 

g) Cysto-urethroscope, when it can be introduced through t m s 
areas and passed without producing bleeding, reveals the most accurate c 

tic picture of obstructive lesions at the vesical neck and prostatic u rc ^ ^ 

2) Deep urethral calculi. These may be easily overlooked, not only 1C( ^^ 
the failure by even an experienced urologist to take a plain x-ray m ^ 
stricture for the foregoing reasons, but also because of failure to m c ]j c j(e<J 
bulbomembranous portion of the urethra on the x-ray. A scratch mar ^ nfC 
on a wax tip bougie, passed to the point of obstruction, should prove t ie P 
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of a stone beyond any doubt. Grating is not diagnostic, as the same can be 
elicited in tight, dense, fibrous strictures. I have encountered 21 cases of urethral 
calculi 4 of which were associated with bulbomembranous strictures. One of 
these '(courtesy of Dr. A. A. Solomon) had an old traumatic stricture with 
marked infection of the lower urinary tract. He was treated for many years by 
several urologists, but the presence of a stone, 8 by 8 mm. was not recognized 
because an x-ray was not taken. He passed the stone shortly after a large sound 
was introduced under general anesthesia to the point of obstruction. The stricture 
was dilated and his symptoms, as well as the infection, completely subsided. 
In the second case, the stone, 6 by 10 mm., was removed by Young ronguer 
after it was pushed into the bladder by a sound. The third patient had a supra¬ 
pubic cystotomy because the stone was too large, while the fourth patient was 
lost from observation. 

S) Lesions, other than urethral strictures , accompanied by hematuria. In the 
greatest majority of cases in this series hematuria was caused by urethral stricture 
itself and was not associated with other lesions in the urinary tract. There are 
cases, however, which demand an immediate and accurate determination of the 
source of bleeding. To this group belong eases with massive hematuria in which 
it is important not only to make an accurate diagnosis, but also to make an 
attempt to check the bleeding by transurethral route. In tight filiform strictures 
it was often impossible to dilate the urethra adequately in order to introduce 
even a small caliber cystoscope. This brings us to the consideration of the cysto- 
scopic filiform attachment. 

TOE VALUE OF CYSTOSCOFIC FILIFORM ATTACHMENT 

The device was described by Front z 1? and it consists of a distal cystoscopic 
cap with a male screw, to which a filiform bougie can be threaded (fig. 1). Subse¬ 
quently Malisoff 11 emphasized the importance of its use. The device has been 
of immense value in this series, and, I believe, it ought to be an integral part 
of every cystoscopic set. It can be supplied, however, by the American Cysto¬ 
scope Makers, Inc., for auv type of cystoscope. The diagnostic value in cases 
which apparently did not lend themselves to accurate evaluation was superb, 
but it is in the field of emergency cystoscopic investigation and treatment that 
its use was, indeed, dramatic in a number of instances. 

In one patient the family physician passed a bougie by a filiform stricture 
in the bulbomembranous urethra. A large fragment of the bougie broke off and 
remained in the bladder. The patient was admitted to my sendee at Fordham 
Hospital and I was able to remove the bougie with the aid of the Frontz device 
screwed into a 21F operating cystoscope. In another typical case of marked 
cmaturia, associated with a filiform stricture in the bulbomembranous urethra, 
an c.xploratory cystotomy was contemplated because the cystogram pointed 
to the possibility of a bladder neoplasm, but the filiform bougie cystoscope ruled 
>t out, the bleeding being due to the stricture. Another patient noth filiform 

certaFndimcuU thc introduction of the otoscope in 

11 Malisoff, S,: Urol. & Cutan. Rev., 41: 619. 1937. 



504 


RALPH L. DOURMASHKIK 


stricture in bulbomembranous urethra developed marked hematuria. The diag¬ 
nosis, checking of hemorrhage and eventual destruction of a large bleeding 
benign papilloma by figuration was made possible by the Frontz device. In 
still another case its use unquestionably saved the patient’s life; he had a filiform 
bulbomembranous stricture and came under observation with complete anuria 
due to bilateral calculous obstruction of the ureter. Kidney drainage was re¬ 
established by ureteral catheterization and the patient eventually passed a 
small stone from the right ureter; the stone on the left side was too large and 
too high. Operation was advised which the patient refused. The Frontz device 
was used routinely in a number of difficult cases to differentiate a stricture from 
prostatic enlargement. 



Fig. 1. t , Frontz cystoscopic filiform device, a, 
ordinary cap is unscrewed at distal end. b , cap 
Frontz cystoscopic filiform device assembled. 


F Brown-Buerger cystoscopc from wh'cb 

ith male screw for c, filiform bougi . 


SUMMARY 

Upper urinary tract lesions were found in 26.8 per cent of cases in which 
studies were made in this series. In 21.7 per cent there were stones m 
and kidney. .. m f or 

The routine x-ray of the urinary tract should include the deep ure 
a possibility of a urethral stone. . . • - z ; n g 

The basis for management of urethral strictures should be nime a . m1 ' mcnt£ 
the incidence of urethral bleeding, and for this reason metal ic ms 
either for the measurement or early treatment, should be ai oi (;,( • uge j 
filiform bougie and follow catheters, without leaving them indwel in ®’,'' C sounC is. 
in the early phases of treatment and followed by dilatation with me a 

There were 5 external urethrotomies in this series and 2 suprapu 1 j cu |j j a n 
omies with retrograde dilatation, one of which had large bla c er ca ^ ^ 
operative incidence of only 3 per cent. Internal urethrotomv si° u 
carded. 



URETHRAL STRICTURE 


505 


There were 5 deaths in this series directly attributable to urethral instrumen¬ 
tation. 

The incidence of urethral fever was 23.5 per cent in the era preceding chemo¬ 
therapy and antibiotics, and only 5.7 per cent when the latter were given rou¬ 
tinely before and after instrumentation. 

Urohepatic syndrome and colloidal silver embolism are among the rarer com¬ 
plications resulting from instrumentation and should be guarded against. 

A cystoscope with a filiform bougie attachment is an extremely valuable aid 
in differential diagnosis and transurethral treatment of conditions above the 
strictured urethra. 

104 E. 40th St., New York, N. Y. 
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CO-EXISTENCE OF CONGENITAL MEDIAN BAR AND 
URETHRAL VALVES 

WILLIAM WOLGIN, MORTON ROSENBERG AND MAURICE MUSCHAT 

From the Departments of Urology %1 and Pediatrics HI, Albert Einstein Medical Center, 

Philadelphia, Pa. 

Congenital obstructions of the bladder neck in the infant are known entities 
and are seen from time to time. One finds posterior urethral valves in one and 
median bars in another. We encountered both these pathological congenital 
obstructions in the same infant. This double hurdle obstruction caused com¬ 
plete destruction of both upper urinaiy tracts with death shortly after birth. 


CASK REPORT 


W. C., a newborn Negro, died on February 27, 1951, fifteen days after birth. 
Delivery had been normal. The first examination the day following admission 
revealed no physical abnormalities. On the third day it was noted that the 
baby looked quite dry, had lost 10 ounces in weight. Clysis was given. Ten dajs 
post-delivery it was noted that the baby’s abdomen was distended, and that 
the baby was dribbling urine throughout the day. An x-ray of the abdomen 
revealed a large soft tissue mass which was reported as possibly being a u 
bladder. Catheterization yielded 100 cc clear urine. Three hours later the nb o- 
men was again distended; catheterization was accomplished without difficu }, 
and 110 cc more urine was obtained. The catheter was left indwelling, nn 
terramycin was started. The following day an intramuscular urogram revea « 
no opaque medium in the kidneys after 1} hours. The following day a cystogram 
revealed an obstruction at the vesical neck and another obstruction at the bu )o 
membranous portion of the urethra. There w r as no reflux of dye into the urctere 
The baby’s general condition gradually grew w r orse. It w 7 as vomiting its ce( 11 ^ 
and was therefore put back on clysis. The child expired the next day. ^ 
Intramuscular urography failed to visualize any part of the urinarj 
because of extremely low renal function. A cystogram made with 1 
show'ed a comparatively large, round bladder (fig. 1, A). After renun a 0 ^ 
catheter another picture was taken. This film revealed a completed ™ UI q m 
bladder base with some overflow 7 into the posterior urethra (fig- > 
notes a thin line of diodrast leaving the bladder and entering into a rou ^j p j 
pouch of the posterior urethra. A third film taken a few minutes latei rc' 
the bladder with the rounded base completely cut off from the uretir.y^dcr. 
which appeared at this stage as a separate shadow 7 aw 7 ay and below > e ^ 
Autopsy findings (figs. 2 and 3): No gross changes or congenital a n0 ™ ^ 
could be observed. The pathological changes w 7 ere confined entire!) to J^ ers 
nary tract. Both kidneys u 7 ere mere shells and markedly dilated. 0 1 
w 7 ere dilated, thinned out and tortuous. The bladder was larger t>an^^^ 
and markedly thickened. The bladder wall measured about \ cm. ie n ir f acc . 
ture w r as heavily trabeculated forming prominent rugae on the muco . 
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Both ureteral orifices were properly placed and patent. The trigone was notably 
thickened. A heavy, broad and hard median bar was present at the bladder neck. 



Fig. 1. .rl, cystogram showing round bladder base, thinned out bladder outlet and roomy 
posterior urethral pouch. B, cystogram showing complete separation of bladder from the 
posterior urethral pouch caused by the intervening median bar. 



On leaving the bladder there was a sheer declivity down along the bar. The 
posterior urethra was von- large, forming a regular chamber, measuring 2 bv 
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1 by 1 cm. The verumontanum was about the size of an adult organ with thick 
ridged cristae downward to the bottom of the chamber, where it divided into 
right and left, for min g a large and broad valve on either side. The anterior 
urethra appeared normal. The remainder of the genital tract showed normal 
development. 





valve 3 


only. B, case of combined bar and valves. 


COMMENT 


The cj'stogram and urethrogram (fig. 4) clearly define the ac | )aSC 

found at autopsy. The sharp cut-off below the bladder between its r°u ^ j^rd 
and the special urethral chamber was caused by the intervening t ic ^ Qve an( l 
median bar. This urethral chamber is therefore bound by the nr 
the valves below. This unusual condition was probably complete \ 
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in utero and caused complete destruction of both kidneys before birth. In order 
to cause such massive destruction of the upper urinary tract by back pressure, 
one must assume active voiding into the amniotic sac for a long period of time. 
One can assume that voiding occurs from the date of establishment of renal 
function which occurs approximately at three to four months. 

Should a case such as this come to surgery right after birth a correct and 
detailed diagnosis is extremely important in actually removing both obstructive 
factors. At open cystotomy a bar would be seen and could be accepted as the 
only existing obstruction. By removing the bar one would acquiesce and fail 
to look for another equally obstructing pathological factor. It is suggested that 
in everj r case of congenital median bar a careful search be made for the co¬ 
existence of posterior urethral valves. 
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TREATMENT OF CARCINOMA OF THE PROSTATE BY 
INTERSTITIAL RADIATION WITH RADIO-ACTIVE 
GOLD (Au 198): A PRELIMINARY REPORT 

R. H. FLOCKS, H. D. KERR, H. B. ELKINS and D. CULP 
From the Department* of Urology and Radiology, State University of Iowa , lorn City, low 

Patients with carcinoma of the prostate may be divided into three groups 
depending upon the extent of the lesion. In the first group the lesion is com- 
p ete y confined to the prostate. There is usually no evidence of bladder neck 
o struction, the lesion is not fixed, there are no evident metastases and the blood 
acid phosphatase is normal. Radical prostatectomy is usually considered the 
tieatment of choice in this group which comprises 5 to 10 per cent of all patients 
with carcinoma of the prostate (Thompson, Creevy, Jewett, Young, and Smith). 

In the second group, comprising 55 per cent of the total, the neoplasm has 
spiead beyond the confines of the prostate and usually presents the following: 
bladder neck obstruction and local extension through the capsule into the peri- 
piostatic, perivesical and peri vesicular tissues and spread to the regional lymph 
nodes. Such a lesion can be removed only by viscerectomy. Since this procedure 
laiely accomplishes complete removal of the involved lymphatics and these 
patients average over 70 years of age, viscerectomy is rarely indicated. In the 
majority of such cases the therapy has consisted of transurethral resection to 
relieve obstruction and hormonal therapy (orchiectomy, estrogen) for palliation. 

Those in the third group, which comprise 30 to 65 per cent of all cases, have 
local lesions similar to those in group 2, but in addition have distant metastases. 
The therapy for these patients has been similar to that in group 2. A short 
course of roentgen therapy to the painful bony lesions at times has been of value 
where hormonal therapy has failed. 

BACKGROUND 

Is it possible to achieve in group 2 what may be accomplished in group 1 by 
radical prostatectomy’-? Viscerectomy is being tried, but is applicable (in the 
authors opinion) for a very few of these patients. The hormonal attack, thus far, 
has produced only’ palliation. 

Radiation with radium and roentgen rays has been used as a third method of 
therapy. The first curative attempts by radiation were made by Pasteau and Ins 
collaborators. These were soon followed by Young, Barringer, Doming, Bugl' re 
Bumpus, and others. Interstitial radiation with radium and radon and contact 
therapy’ with radium or external radiation alone or in combination with ot > cr 
methods were tried. At times striking reduction in the mass of the tumor un¬ 
observed, and several cases were apparently’ cured. The report of Doming, " ,icl 
analyzed 100 cases treated by radiation, showed definitely’ that, given into 
si\ c radiation, most of these tumois responded to some extent. However, wi 

T „u ad n at “ n , n “ nl meeting, North Central Section, American Urological Association, 
ioledo, O., October 5, 1051. 
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intensive radiation, complications resulted from the effect upon the surrounding 
tissues. Severe bowel and bladder irritation and ulcerations developed. Because 
of these complications, the necessary massive dosage could not be delivered. 

Bv utilizing certain of the radio-active, isotopes it is possible to gne more 
localized and intensive radiation. Radioactive gold (Aul9S) in colloidal solution 
is apparentlv nontoxic and will remain for the most part (90 per cent) at the site 
of the injection when instilled into tissue. Its half life is 2 .1 days and about 90 
per cent of the energv released is in the form of beta radiation "with a maximum 
range of 3 mm. in tissue. This means that intensive radiation occurs only in the 
immediate area around foci of the isotope and does not extend more than a few 
millimeters beyond this point. Thus it seems possible by direct infiltration of 
radio-active gold sol to give a cancerocidal dose of radiation and still circumvent 
most of the objectionable side complications in the rectum and bladder associated 
with radium, radon and roentgen therapy. About 97 per cent of the radiation is 
delivered over a period of 1§ weeks and instead of originating from ten to fifteen 
sources, the colloidal gold sets up literally billions of point sources of highly 
ionizing beta radiation. The work of Allen, Bonebrake and their group at Wash¬ 
ington University, St. Louis, in which they inject the sol into the parametrium, 
indicates that enough radio-active material is taken up by the lymphatics and 
delivered to the regional lymph nodes so that metastatic neoplasm in these nodes 
is affected. These features of radio-active gold seem desirable for the treatment of 
prostatic cancer. The suprapubic approach makes it possible to expose the 
prostate, the lymphatics about the rectum, the regional lymph nodes and the 
seminal vesicles and adjacent lymphatics so that visualized or palpable tumor 
can be thoroughly infiltrated with the radio-active material. Since the total 
volume of the carcinoma is relative small (rarely over 150 cc), it is possible to 
give massive doses of radiation to the tumor tissue and, at the same time, keep 
the total dose small. The layers of fascia about the prostate and seminal vesicles 
with their vessels and lymphatics form a fascial compartment about these struc¬ 
tures, and this aids in holding the radio-active solution in the desired location. 
All of these factors make the treatment of carcinoma of the prostate by inter¬ 
stitial radiation with a radio-active isotope such as Aul9S seem vervpromising. 


MATERIALS AND METHODS 


This report concerns the first twenty cases that were treated by interstitial 
radiation with Aul9S. All of these cases belong in group 2. However, there was 
considerable variation among them with regard to the quantitative involvement 
°f the prostate, periprostatic tissues and regional lymphatics. Histologic proof 
0 carcinoma was obtained in each instance either bv perineal punch biopsv or 
transurethral resection. 


The technique of administration of the radio-active gold involved three basic 
pro ems: first, the dosage per cubic centimeter of involved tissue; second, ade¬ 
quate distribution within the carcinoma and lymphatics; and tliird, protection 
against radiation hazards (fig. 1 ). 

ft is not possible at this stage of our experience to state what dose is most 
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efficacious. We have cautiously increased our dose from one that we now believe 
ivas too small to a dose that is probably unnecessarily large. This range has 
varied from 0.3 millicurie to 3.5 miiiicurie per estimated cubic centimeter of in¬ 
volved tissue. While the gamma component of the radiation is of little importance 
in small masses of 25 grams or less, it becomes increasingly more important 
as the size of the mass increases. Thus, in small glands we feel safe in injecting 
3 millicurie per cubic centimeter of tissue, but in large glands weighing over 150 



Fia. 1. A, filling of syringe with radio-active gold in preparation exposed and 

syringe is then handed to surgeon for injection, ns illustrated m a. d, I 
material being injected. Note lead guarded syringe. ^ 

grams, our dose decreases to 1 millicurie per cc or even less. The m ff rac ]j a tio» 
used so far has been ICO millicurie. A fear of the results of tota vj 3^ ^ 
and of liver and spleen concentrations, especially when hyaluroni a . sa 
to the solution, has caused us to be cautious about exceeding this arn mU j a . 
Dailj r monitoring of the patients has failed to detect any appiecin > c sU gg C st 
tion of gold in liver, spleen or lungs, but counts taken over the pu > |C for 

that there is some loss of gold from the prostatic area. This is not acc ^ 
by loss in the urine (which contains only minute traces of ac tu 1 •’ | eme nto<l 
hours), nor in the feces, which are always inactive. In light of this, ^ cll tcr 
I 13 ' the results of animal experimentation, we believe that some go 
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the circulation and probably is localized chiefly in liver and spleen. In no in¬ 
stance has there been clinical evidence of this, and in only 1 case has there been 
counts as high over the liver as over the prostate. 

In order to get as adequate a distribution as possible, the combined retropubic- 
suprapubic approach is considered the best. It permits adequate exposure of the 
prostate, both intravesically and extravesically, the seminal vesicles and the 
regional lymph nodes. In the first few cases the puboprostatic ligaments were 
cut to allow greater mobilization of the prostate. It is now felt that this is un- 
necessarv and by removing one of the fascial barriers actually is deleterious be¬ 
cause it permits escape of some of the radio-active material. The bladder is 
opened and the material is infiltrated by multiple injections evenly distributed 
both transvesically and from the outside into the substance of the prostate, the 
seminal vesicle compartment and grossly involved lymph nodes. The bladder is 





'U.iZoO 

flu? 2.000 I**, ’ 


Fig. 2 . Radio-autographs illustrating improvement in distribution of solution in mam- 
tumors in mice using hyaluronidase as diluent instead of saline. -4 shows autograph 
with saline. B shows autograph with hyaluronidase. Note improvement. 

then closed over a suprapubic catheter and a drain is used for the space of 
Retzius. 

Originally the colloidal gold solution was diluted to a total volume of 15 to 
30 cubic centimeters (depending on the volume of the growth) with saline. 
Because of the possibility of obtaining more uniform spread by the use of hy¬ 
aluronidase, we have used a diluent composed of 100 cc of normal saline, 100 TU 
of hyaluronidase and 1 cc of 1:1000 epinephrin. Figure 2 shows the improvement 
,n distribution of the solution in mammary tumors in mice with this diluent. 

There is a good deal of evidence from our iu vitro studies and from the patho- 
°gic studies of the material removed 3 weeks after instillation that the capsule 
o the prostate and the lymphatics and fascia about the seminal vesicles are very 
roughly infiltrated, but there is uneven infiltration in the substance of the 
Prostate itself. This may be why the carcinomatous tissue in the periphery- of 
t ic prostate seems to regress much more rapidly than that adjacent to the ure- 
ita. This would account for the fact that tumor may be found on the urethral 
■ u ni c of the prostate, while rectal findings show apparent complete disappear- 
Jn<e tumor. This may also indicate that a combination of interstitial 
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Table 1 . —Treatment of carcinoma of the prostate with Au lti 



CASE 






1 AT 3 WEEKS 

1 AFTER 6 WEEKS 

[ COMPLICATION'S 




PREVIOUS 

HORMONAL 

TREATMENT 


q°, y 









No. 

Name 

Age 

C t r. 

►a 2 
< a 

2 O 

cl 

a 

£ 

Rectal 

£ 

o 

Rectal 

Biopsy 

Rectal 

u 

o 

TJ 

*0 

c 

Other 





« 

w 

< 


P2 






1 

T. H. 

80 

3J months 

4+ 

35 

70 

0 

+ 

3 mos. 

3 mos. 

0 

0 

0 










0 

0 




2 

C. McG 

68 

2J years 

2+ 

22 

61 

0 


6 wks. 

6 wks. 

0 

0 

0 










0 

+ 




3 

A. W. 

65 

0 

1+ 

60 

75 

0 

+ 



0 

0 

0 

4 

F. O. 

73 

0 

2+ 

20 

70 

0 

+ 



0 

0 

0 

5 

E. D. 

59 

1 month 

2+ 

20 

70 

0 


2 mos. 


6 wks 

0 

0 









0 


much 














ulcer 



6 

G. R. 

69 

0 

4+ 

100 

120 

0-1 + 

+ 

6 wks. 

0 


0 

0 

transient 

leuko¬ 

penia 

7 

H. R. 

70 

6 ycnra 

4+ 

90 

100 

0-1+ 

+ 

6 wks. 


1 wk. 
alight 

0 

0 

8 

W. S. 

60 

9 months 

3+ 

75 

100 

0-1+ 

+ 

6 wks. 

8 wks. 

1 wk. 

0 

0 









0 

+ 

alight 



9 

H. W. 

60 

1 year 

i+ 

140 

140 

0-1 + 

+ 

0 wks. 


0 

0 

0 









0 





10 

W. D. 

77 

2$ years 

4+ 

210 

160 

1+ 

+ 

6 wks. 


0 

0 

0 








hard 


i+ 














liard 





11 

J. J. 

08 

0 

2+- 

45 

125 

0-1+ 


0 


2 wks- 

alight 

0 

0 

12 

J. S. 

00 

0 

1+ 

50 

94 

0 

+ 

0 


3 wks. 

slight 

0 

0 

13 

G. R. 

78 

o 

2+ 

SO 

07 

0 

0 

0 


0 

0 

0 

14 

W. D. 

80 

0 

3+ 

100 

67 

0 

+ 

0 


1 wk. 
alight 

0 

0 









+ 




0 

0 

15 

F. G. 

75 

0 

4+ 

70 

140 

1+ 

not 

stony 



slight 











hard 




0 

0 

0 

16 

R. W. 

02 

0 

2+ 

50 

106 

0 




0 

0 

0 

17 

W. F. 

78 

0 

2+ 

75 

106 

0 






18 

A. W. 

66 

3J years 

2+ 

50 

100 

0 

+ 



2 days 

alight 

0 

0 


T. S. 










0 

0 

0 

19 

71 

0 

4+ 

85 

93 

1 

0 

+ 



0 

0 

0 

R. H. 

20 

75 

0 

4 + 

150 

93 | 

1+ 
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one 
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I 
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nodule J 
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radiation plus transurethral resection of the entire inner portion of the prostate 
3 weeks later mav be the treatment of choice in most cases. 

Certain radiation hazards were anticipated and encountered. These concerned 
1) measurement of the concentrated gold solution and its dilution, 2) protection 
of operating personnel during and after injection; 3) disposal of contaminated 
equipment, drapes, sponges and dressing; 4) isolation of the patient and dis¬ 
posal of his excreta. This has been the responsibility of the radiologists (H. D. lv. 
and H. B. E.) working in conjunction with the radiation research laboratory. 
Measurement, dilution and transfer to the lead protected syringe used for in- 

T.H. 



4-12-51 6-25-51 

20 days Post-Op. 3 mo. Post-Op. 


Fig. 3. Case I. T. H., aged SO. admitted to University Hospitals on March 16, 1951 with 
known carcinoma of prostate of 5 months’ duration. Patient had been on hormone therapy 
for months. Pathologic diagnosis, carcinoma of prostate. .4, rectal findings October 31, 
1950. B. rectal findings March 17. 1951. On March 23, 1951, 70 me. of Aul9S was infiltrated 
into tumor. Its volume was estimated at 35 cc. At time of operation, both seminal vesicles 
and both lateral lobes and periprostatic tissue on each side were involved. Lymph nodes 
could not be palpated. C. rectal findings April 12, 1951, twenty days postoperative. Trans¬ 
urethral biopsy on April 16, 1951 still showed carcinoma, but also showed extensive de¬ 
generative changes. Tissue biopsy removed transurethrally on June 26. 1951 showed no 
evidence of cancer. Rectal findings June 25, 1951 were essentiallv negative and are illus¬ 
trated in D. * 

jection is carried out in the operating room behind adequate lead shielding. Since 
the only protection after injection lies in speed and distance, every possible step 
m the operative procedure is completed before injection is started. Instruments 
with handles as long as practical are used from this point on. This phase, after 
injection through closure, seldom takes more than 10 minutes. Monitoring of the 
personnel with film badges and ionization chambers shows exposure well within 
permissible limits. With reasonable care there is no reason for contamination of 
operating room or operating drapes. They should, however, be carefully moni¬ 
tored after each session. Sponges used after injection is started should be placed 
m a separate container as they are frequently quite radio-aetive. These and con¬ 
taminated syringes, instruments and any inadvertently soiled drapes are stored 
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Fig. 4. Case 3. A. W., aged 65, admitted to University hospitals on Jul^, ^ trans . 
tabes dorsalis and a hard, fixed prostate producing vesical n - appearance, 

urethral biopsy on Julj r 5 showed carcinoma of prostate. x>, uni P g ^ owe d no evidcn 
Patient was able to void satisfactorily, and rectal findings (.ng. , ; re ctnl finding 8 un ' 

of carcinoma. Checkup September 1951, showed patient to be ^ 
changed. 

T s j nce 

While a special room or ward for these patients is not necessa ^ 

immediately' after the operation a reading of less than 6 mr / )jcd of th e 

missible exposure) is obtained outside a two-foot area surroun mg ^ exce pt for 
patient, it is well for visitors and nurses to stay away from t is ar ^ j iQurs j s 
necessary duties during the first 48 hour’s. The urine for t e irs . g cent 
usually' quite radio-active (due to some seepage into the b a er 
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active isotopes, is a member of the team with the urologist. 


RESULTS 


The early results of treatment in this group of cases have been interesting and 
promising. In even- case by the end of the third week there has been a tremendous 
change in the rectal findings. In each case there was rapid and prompt decrease 



7-10-51 

Pre-Op. 



7-22-51 



8-1-51 8-12-51 

2l sf Post-Op. 3l 6t Post-Op. 

Fig. 5. A, rectal findings July 10,1951 showing hard, fixed, large carcinoma of prostate. 
Retropubic exposure of prostate was done, and bladder ana anterior portion of urethra 
opened to facilitate injection. Approximate volume of tumor tissue was 60 cc. Radio-active 
gold, 75 me. total, was instilled into prostate and seminal vesicles. Prostatic urethra and 
bladder closed tightly, and bladder drained with indwelling urethral catheter. Postoperative 
course was uneventful. B, rectal findings July 22, 1951. C, rectal findings August 1, 1951. 
D, rectal findings August 15,1951. Checkup biopsy on August 1,1951 showed some areas of 
carcinoma which seemed to be in middle of tremendous areas of fibrosis and necrosis. 


in the size of the tumor. Alter the third week no evidence of hardness suggesting 
tumor could be found except in cases 9,10 and 20. In all three of these patients, 
extensive decrease in size and hardness had occurred, however. (See table 1, 
and figures 3, 4 and 5). 

Microscopic findings are not as striking and promising as the rectai findings 
(table 1). In the first case, positive biopsy was noted at the end of the third 
week, but at the end of 3 months biopsy showed no tumor. Thus far, only three- 
week biopsies have been made in the remainder of the patients. In one no tumor 
was found (case 13). All the others showed tumor. There was a striking differ¬ 
ence, however, between the histological appearance of the post-radiated tissue 
as compared with the pro-radiated tissue. There was extensive necrosis and 
fibrosis throughout. Here and there were large masses of tumor cells, many of 
which showed radiation changes. In other areas, however, masses of tumor ceils 
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without radiation changes were present. It will take many months of further 
study to determine the degree of neoplastic destruction (fig. 6). 

Yen' few complications thus far, have occurred. The only serious one is that 
present in case 5. Bowel irritation developed within 3 weeks and rectal ulceration 
by the sixth week. The patient is quite comfortable on suppositories of opium 
and belladonna and a nonresidue diet. The rectal findings of carcinoma have 
disappeared and he is voiding well without any evidence of bladder irritation. 
Xo other ulcerations have occurred, thus far. In seven other cases of the 20 the 
patients had slight diarrhea lasting from 2 to 22 days which was readily controlled 
by the use of opium and belladonna suppositories. All others present no bowel 
irritations in spite of a feeling of edema between the rectal wall and prostate on 
rectal examination. Bladder irritation has not occurred. In 1 case mild leukopenia 
developed during the fourth week, but the patient recovered promptly. Xo 
typical gold reactions were noted. However, in 2 cases there was a slight reaction 
resembling shock which occurred immediately at the end of the operation which 
responded very readily to blood transfusions. The suprapubic wound healed 
rapidly and was closed completely by the end of 3 weeks. In even- sense of the 
word, the procedure was strikingly free of complications or morbidity if one ex¬ 
cludes case 5. 

COMMENT 

At the present time we think that the best technique for distribution is multiple 
injections and the use of epinephrin and hyaluronidase as a diluent. Undoubtedly 
better techniques will be developed in the future. Subsequent injections may be 
necessary to reach or control residual tumor. The gamma component may be 
favorable in that it destroys portions of the tumor which have not been directly 
infiltrated and, therefore, would not be affected by the beta radiation. It may very 
well be possible in the future to secure isotopes which emit pure beta radiation, 
have a satisfactory half life, can be injected locally and precipitate on injection 
so that no systemic spread occurs. Experimental work along these lines with 
compounds incorporating radio-active phosphorus is being carried out. Such 
compounds would make radiation hazard to the operator as well as the patient 
much less a factor, and make it possible to secure greater dosage. Combined 
instillations and multiple instillations through the perineum, transurethrallv 
and retropubically may add to the effects produced thus far. Interstitial radiation 
treatment combined with hormonal treatment and surgical treatment may be 
e\en more effective. However, there is no question that even by the method used 
at the present time, tremendous destruction of the tumor, and in some cases 
apparently its complete eradication have occurred. It will take time, however, to 
know the complete effects of this type of treatment in these cases. Two facts 
stand out thus far: first, it is possible by this treatment to give intensive radi¬ 
ation to carcinoma of the prostate without producing quantitativelv the compli¬ 
cations which occurred in the past; and second, the problems of distribution 
"ithm the tumor tissue are still incompletely solved. 
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SUMMARY 

Preliminary experiences with interstitial radiation for carcinoma of the pros¬ 
tate using radio-active isotope Aul98 in 20 cases have been described. 

ADDENDA 

Since the original paper was written in September 1951, an additional 3G cases 
have been treated. In general, results have paralleled those set forth in the fore¬ 
going discussion. However, the rectal complications have become more severe 
than the first follow-up survey indicated. As a result, intensive studies to obtain 



Fig. 7. Instrument devised for delivering small volume under considerab P 
.4, assembled. B, disassembled. ^ 

better distribution and avoid deposit of the radio-active^ material 
perirectal tissue have been conducted. An instrument (fig- I) JCC * 1 ensurcs 
that will deliver a small volume under considerable pressure, " IC ^ enee( j] e 
better distribution with a smaller dose. A guard has been plae 011 ^ QS . 
so that it cannot be inserted deep in the prostatic tissue or penetra s 
tatie capsule. The radio-active material is instilled in the tumor ^ ore _ 

retropubicalty and transvesically, as illustrated (fig. 8). In addition 0 ^ ^ ose0 j 
going precautions, the dose has been decreased. At the present time, 
one miliieurie per gram of tissue is being used. _ erc ^ted 

Four of the original 20 cases have expired, but none of the deat s werc; l) 
to the carcinoma of the prostate or the therapy. The causes o ea 
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metastasis 9 ) uncontrollable diabetes mellitus, 

ictuses, rectal complications have developed m o pat.epts. All five hat e ectal 
scarring and stricture, while three have accompany ulcerattoes.to - pa^ - 
the rectal stricture is of a large caliber and asymptomatic. All of theulcera 10 - 
were examined through the sigmoidoscope and grossly appeared to be healing 

slowlv. 



Fig. S. A, transvesical instillation of radio-active gold into prostate and seminal vesi¬ 
cles. B, retropubic instillation of radio-active gold into prostate and seminal vesicles. 

The greatest encouragement derived from the follow-up examinations was the 
fact that, even in the patients who had received what we considered an inade¬ 
quate dose, control of the neoplasm had been achieved thus far. Rectal examina¬ 
tions on the 10 living cases (of the first group of 20 now 6 months or more post¬ 
operative) revealed that none of the prostates had the characteristic changes 
indicative of a neoplastic process. The first patient done over one year ago is 
living, well and asymptomatic. Rectal and other examinations still reveal no 
evidence of neoplasm. 
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RADICAL RETROPUBIC PROSTATECTOMY FOR 
TUBERCULOSIS 

G. FRIEDMAN X, G. SHABGEL and H. LITVAK 
From the Urological Service, Sea View Hospital, Department of Hospitals, City of New York 

The need for a surgical procedure that permits of the complete extirpation 
of the tuberculous prostate and tuberculous seminal vesicles has long been felt 
by many urologists. Hugh Young, keenly appreciating the problems of genital 
tuberculosis, devised the radical perineal operation. In his own hands and in 
the hands of a few of his disciples this operation has been eminently satisfactory. 
Other urologists who attempted the procedure fared less well. Many have aban¬ 
doned the operation. Its technical difficulties and its postoperative complications 
deterred many from performing it even when they believed that excisional sur¬ 
gery was indicated. 

At Sea View Hospital perineal excision of the tuberculous prostate and seminal 
vesicles has been done from time to time by different operators. The results have 
not been encouraging, persistent urinary fistula being the most commonly en¬ 
countered complication. Against this background of unfavorable operative and 
postoperative experience stands a growing awareness of the need for an ex¬ 
cisional procedure applicable to a good many of our patients because serious 
complications of tuberculous prostatovesiculitis are not at all uncommon in our 
institutional practice. In an attempt to more clearly define the indications for 
radical excisional surgery of the tuberculous prostate we should like to recall 
some of its very real complications. 

1) Caseation and rupture of prostatic abscess: "Winer, in 1941, reported three 
such cases of spontaneous perforation into the rectum causing recto-urethral 
fistulas, acute ascending pyelonephritis and death. Rolnick has this to say on the 
subject of tuberculous abscess of the prostate: “There is, as in the case of the 
seminal vesicle, always more or less involvement of the periprostatic tissues, 
and sinuses which burrow into the perivesical and perirectal cellular tissue, can 
develop even as high as the space of Retzius”. 

2) Production of obstructive uropathy due to involvement of the lower ureter: 
The pelvic portion of the ureter where it courses close to the tip of the seminal 
vesicle may become involved in a marked infl amm atory reaction around the 
vesicles. Our case 3 (SYH Xo. 1606) presents an example of such a process. 
Figure 1, .4 shows a mild degree of hydronephrosis in 1946. Subsequent films 
picture the progress of the disease. When the kidney and upper ureter were 
finally removed (September 1950) no evidence of tuberculosis could be found in 
either. t\ e feel strongly that if this patient had been subjected to radical excision 
of the prostate and seminal vesicles in 1945 or 1946, his right kidney would not 
have been damaged by mechanical obstruction of the lower ureter. 

31 Contracture of bladder neck with and without upper tract changes: We 
have seen numerous instances of varying degrees of this unfortunate end result 
of chrome prostatitis. Contracted bladder: We offer our case 4 (SYH Xo. 31257) 
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as an example, because this patient is clinically, radiographically, and bacterio- 
logically free of upper tract tuberculosis which is usually suspected in the case 
of tuberculous cystitis. 

4) Production of pain: In the 4 cases reported here severe intractable pain 
was the primary indication for surgery. The pain was referred to different areas 
of the abdomen and perineum, but in each case it could be reproduced by digital 
pressure on the prostate or a seminal vesicle. We do not imply that pain should 



c 



Fig. 1 . Case 3. A, excretorj' urogram 1946. B , excretory urogram 1949. C, cXC 
urogram March 1950. D f retrograde pyelogram June 1950. 

be the only indication for excisional surgery. It is our impression that 'nth ^ 
universal use of dihydrostreptomycin, pain frequency, and tenesmus in '. ^ 
come less prominent symptoms irrespective of the tuberculous pathologj P r 
in prostate, seminal vesicle, or urinary bladder. j.j_ e j 0 

5) The tuberculous prostate a focus of infection: Again we shou ^jj evcs 
quote Rolnick: “in a few instances encapsulation ensues... • Wile o z J ^ ^ 
that such an apparent healing is deceptive and that virulent bacilli ren ^^’ j 0 
that recrudescence can occur at any time.” Keeping this in mind, it IS 
realize the possible harm that ma 3 r come from urethral instrumentation o 
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tatic massage in the presence of tuberculosis. Although we ourselves have not 
seen cases of miliary tuberculosis directly traceable to such procedures, such 
cases are reliably reported by others. 

Generally, we believe that minimal and moderately severe tuberculous m- 
volvement of the prostate and seminal vesicles should be treated medically un¬ 
less symptoms or radiological evidence of one or more of the foregoing mentioned 
complications indicate excisional surgery. The presence of frank caseation or of 
discrete encapsulated nodular foci calls for surgical treatment. Of course, the 
patient’s general condition and his pulmonary status must be taken into con¬ 
sideration, and close co-operation and co-ordination with the medical service are 
essential in even- case. 

DIAGNOSTIC ASPECTS 

Considerable difficulty is encountered when one attempts to set up criteria for 
the diagnosis of tuberculous prostatovesiculitis. In typical cases the disease will 
be suspected when a patient with a known tuberculous lesion of the chest has 
urinary symptoms, low abdominal or perineal pain, or epididymitis. On rectal 
examination the prostate is apt to be irregularly enlarged with a nodular surface 
and the seminal vesicles are similarly involved. Such typical cases present no 
great diagnostic problem. We have not been impressed by the diagnostic value 
of seminal vesiculography. Cystoscopy and urethroscopy are performed routinely 
and are valuable aids diagnostically and prognosticnlly, but no one typical 
pattern that might clinch the diagnosis has been evolved. Auerbach autopsied 
105 cases of genital tuberculosis at Sea View Hospital and found that the size, 
shape, and consistency of the prostate gland were altered only when there was 
extensive tuberculous involvement of the prostate. In the cases reported here 
we relied heavily on pain symptoms, rectal findings, and the reproduction of 
pain by digital pressure on the diseased prostate or seminal vesicles. 

OPERATIVE TECHNIQUE 

e had some small but gratifying experience with the radical retropubic 
operation in cases of suspected carcinoma and purulent nonspecific prostatitis. 
In the summer of 1950, it occurred to us that we might put to use our working 
knowledge of the retropubic space and apply the procedure to cases of tuber¬ 
culous prostatovesiculitis. With minor modifications the following technique was 
used. All patients received dihydrostreptomycin 0.5 gm. b.i.d. 1 week pre- 
operativ ely and G weeks postoperatively. Spinal anesthesia was used in every 
case. The patient was placed in the supine position with a sandbag under his 
buttocks to hyperextend the pelvis. An 1SF Robinson catheter was passed 
through the urethra; the bladder was irrigated clean and emptied. A 12 cm. long 
s -in incision is made in the midline, beginning just below the superior margin 
o the symphysis pubis. The underlying rectus sheath is incised verticallv and the 
recti muscles are retracted laterally. In our case 4 a Pfannenstiel tvpe of incision 
"as used and the recti muscles were transected just above their insertion in the 
symphysis pubis. (At the conclusion of the operation the recti had widelv re¬ 
tracted and approximation was very difficult.) The prevesical space is demon- 
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strated with the help of a moist sponge which wipes the peritoneal fold superiorly. 
A Balfour abdominal retractor is now inserted, and a malleable retractor is used 
instead of the third blade of the Balfour to depress the bladder. The anterior 
surface of the prostate is gently sponged free of adherent fat and a search is made 
for veins on the lateral and anterior aspects of the readily palpable gland. All 
veins are underrun with 0 catgut ligatures to prevent retrograde bleeding. The 
lateral fossae are now explored by gently freeing the lateral borders of the pros¬ 
tate noth the index finger. The finger sweeps around the entire gland except for 
a small area posteriorly where its progress is arrested by recto-urethral fibers 
and the fascia of Denonvilliers. The periprostatic fossae are packed gently with 
2 inch gauze. The puboprostatic ligaments are looked for and can usually be 
seen as ligamentous thickenings of the pelvic fascia running from the under¬ 
surface of the pubis to the region of the apex of the prostate. Between them run 
the dorsal veins of the penis. When the ligaments are well developed, they can 
be sectioned over a grooved director guide; this must be done on either side of 
the midline. There is often a brisk gush of venous blood which follows sectioning 
of the ligaments, and at first this caused us many anxious moments, for attempts 
to grasp the bleeding veins often fail. We have tried everything from electro- 
fulguration to clamp and ligature and admit that this portion of the operation 
still is unsatisfactory. The best method of coping with the problem is to insert 
a roll of 1 inch vaginal packing under the symphysis and then have an assistant 
make firm pressure with a Deaver retractor over the packing. In the mnjont} 
of cases the bleeding will have subsided in 10-15 minutes. We have starte a 
transfusion of whole blood at this phase of the procedure in every case an "c 
strongly recommend that 1500-2000 cc of blood be available for use. 

The next step is to palpate the catheter in the membranous urethra anc 
gently lift that portion of the urethra with a Babcock clamp while depiessmg 
the underlying rectum with thumb and indexfinger. The apex of the glanc is en 
sectioned with a long-handled scalpel. This is done by first incising the an en^ 
wall of the urethra and placing a suture of chromic catgut No. 1 in the 1S a 
edge. The ends of the suture are left long and untied. The cathetci is now ^^ 
drawn which makes it possible to complete the section of the urethia. K ' 
apex of the gland is then caught with a long Kocher forceps and gent J <- e ' ^ 
The finger is insinuated beneath the apex and the gland is bluntly freer ™^ vecn 
underlying rectum. In spite of our efforts to establish a line of cleai age c 
the prostate and the fascia of Denonvilliers w r e were unable to do so m a 
cases which, on pathological examination, were tuberculous. 0)) 

The gland held in a tenaculum is delivered into the wound and turn ^ pou gj 1 
itself. A transverse incision is made with scalpel over the base of the g an 
the dense pelvic fascia covering the posterior surface of the prostate an^ scarr ed 
vesicles. This fascia is undermined and cut in an attempt to delineate 
and adherent seminal vesicles and ampullae of the ejaculatory" ducts. ^ jj, e 
is doubly^ ligated and cut between ligatures. Freeing the vesicles ias , on j c in¬ 
most difficult portion of the operation. As a result of perivesicu ar c . ur f gc c 
flammation, these structures seem to be literally plastered to the un 
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of the bladder. In our cases 3 and 4, in order to facilitate dissection of the vesicles 
ve incised the bladder neck anteriorly, located the ureteral orifices and com¬ 
pleted the incision along the entire circumference of the bladder neck, thereby 
separating the prostate from the bladder. The posterior commissure can then 
be grasped and elevated and the vesicles can then be bluntly freed from the 
bladder base. Prior to ligating the vascular pedicles of the vesicles we made it 
a point to identify the ureters. In two of our cases the rectovesical peritoneal 
pouch was accidentally entered. The rents were quickly noticed and repaired. 

Bleeding points at the bladder neck are easily controlled by clamp and liga¬ 
tures. The vesical neck and the stump of the membranous urethra were approx¬ 
imated over a Foley retention catheter (30 cc bag). The discrepancy in diameter 
was readily corrected by inserting a few interrupted sutures of chromic catgut 
in the anterior portion of the bladder neck. In our cases 1, 2, and 3 four inter¬ 
rupted sutures were placed in order to fasten the bladder to the membranous 
urethra. In our case 4 we relied entirely on catheter traction and splinting to 
effect the anastomosis. Two Penrose drains were placed in the retropubic space 
and brought out through the incision or through a nearby stab wound. The ab¬ 
dominal wall was closed in layers. 

postoperative course 

Upon the patient’s return to the ward the Foley catheter was connected to a 
closed irrigation and drainage system. In each case urinary drainage was ob¬ 
served within a few hours after the operation. The slightly sanguineous urine 
cleared by the morning of the second postoperative day. Irrigation of the bladder 
was unnecessary and was not used until suprapubic urinary leakage had com¬ 
pletely subsided. This occurred between the seventh and eleventh (case 4) post¬ 
operative day. Continuous irrigation was then instituted for the remainder of 
the 12 da} - period; the outflow arm of the drainage system was raised above the 
level of the bladder to counteract contracture of the viscus. The Foley catheter 
was removed on the twelfth postoperative day. 

All 4 patients complained bitterly of pain in the penile urethra and in the 
glans penis. This pain was the most distressing immediate postoperative com¬ 
plication. U e believe that this pain is referred from the operative site. It is not 
relieved by removal of the catheter, but subsided in each case during the third 
postoperative week except in case 4 in which the patient continues to complain 
of pain in his glans penis. 

1 he absence of abdominal pain and suprapubic distress was noteworthy. In 
this respect the reported cases fared as well as the patients who undergo retro¬ 
pubic enucleation operation. Paralytic ileus was not observed. Our case 2 had 
sc\eral bouts of vomiting; he had been subject to such episodes at frequent in¬ 
to rials for several years. Normal bowel function was spontaneously established 
within a few days in all 4 cases. 

Mo>t gratifying was the complete absence of shock in the immediate post¬ 
operative period. The operative time varied from 2-3 hours and blood loss was 
considerable. As we were dealing with debilitated patients we anticipated much 
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greater postoperative depression. All our patients had been on bedrest prior to 
surgery and continued the same regimen in the postoperative period. We were 
on the lookout for postoperative venous thrombosis but found no clinical evidence 
of it. Tuberculous patients seem to be particularly imm une to this complication. 


OPERATIVE RESULTS 


All 4 patients have been completely relieved of their most distressing symptom, 
pain. All wounds healed promptly; there are no postoperative sinuses or fistulas. 
There were no injuries to the rectum or to the ureters. Next to pain relief the 
functional result is of the utmost importance to the patient. Case 1, upon re¬ 
moval of the indwelling urethral catheter, had stress incontinence. Definite scar 
contracture at the site of the anastomosis was discovered on sounding. Following 
urethral dilation patient regained complete control of urination. He has had no 
urinary symptoms (D 4x, N lx) since the seventh postoperative week. The result 
in case 2 has been less satisfactory. The urethral catheter was removed on the 
twelfth postoperative day. The patient had severe urgency and stress incon¬ 
tinence which persisted to the forty-second day when the urethra was dilated 
under anesthesia. Subsequent attempts at passing steel sounds met with an ob¬ 
struction at the bladder neck requiring the use of filiforms. Partial incontinence 
recurred. Unfortunately, the patient’s urethra is very sensitive to instrumenta 
tion. Urethral and bladder dilations at weekly intervals and stop-and-go ex 
ercises appear to improve the condition gradually. Most gratifying was the unc 
tional outcome of case 3. He has enjoyed complete urinary control since e 
twenty-fifth postoperative day, and he is free of urinary symptoms. The pos^ 
operative course of case 4 was complicated by poor catheter tolerance, e a 
severe purulent urethritis which failed to respond to aureomycin, peniei in > ’ 1 ^ 
sulfonamide. No peri-urethral abscesses can be palpated. A variety o micro¬ 
organisms were identified in the discharge. The patient now has severe unco 
trollable coughing bouts during which he is completely incontinent. 13 P 
general condition precludes urethral instrumentation at this time. 


CASE REPORTS 

Case 1. J. H. aged 50, S.V.H. 30809, was admitted July 2, 1947. He had ad¬ 
vanced bilateral upper lobe disease with multiple cavitation on bot ®'^^ our 
complained of no urinary symptoms at any time. Repeated urinalyses an 


specimens for acid fast bacilli were negative. . .—Uftent 

The present illness commenced about May 1, 1950 with severe in ® ^ed 
pain in the left lower quadrant and left inguinal region. The patien ea ^ ]B g t 

the pain as “a deep drawing or pulling.” The pain was not relatec tu ] enc e 

bowel evacuation or micturition. He had no bowel symptoms excep ^ ^ jj )C 
which had been a persistent complaint for 3 years. The pain radiate 
left testicle, but there was no swelling of scrotal contents. . normal 

The pulse, temperature, respirations, and blood pressure vere ^ fj-ecly 
range. No abdominal tenderness, rigidity, or masses were present. > °Q nrcc ( a l 
movable, small, hard lymph nodes were palpated in the inguinal region. 
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examination the prostate was found to be 1 plus enlarged, smooth and regular, 
of uniform doughy consistency but markedly tender to palpation. The gland was 
not fixed. Seminal vesicles were palpable, smooth and round, extremely tender. 
Digital pressure on the left vesicle reproduced pain in the inguinal region. 

Excretorv urography and a series of gastro-intestinal films were negatiie. 
Because of the patient’s poor condition cystoscopy was omitted. Smear of ex¬ 
pressed prostatic secretion was reported negative for acid fast bacilli. The pain' 
became progressively more severe and persistent, and large doses of opiates ga\ e 
only temporary relief. Surgery was suggested as a last resort and readily ac¬ 
cepted by the Medical Service and the patient. 

On June 15, 1950 radical prostatovesiculectomy was done by the retropubic 
route. A considerable quantity 7 of purulent material, thought to be the product 
of caseation, was accidentally spilled in the wound. The patient made an un¬ 
eventful convalescence. His general condition is markedly 7 improved. The patho¬ 
logical section prepared from the prostate showed only nonspecific inflammation 
but, on clinical grounds, we are certain that we were dealing with tuberculosis. 


Case 2. J. B., aged 72, S.V.H. 34769, was admitted May 7 26, 1950. The patient 
had pulmonary 7 tuberculosis and pleurisy with effusion. A laparotomy for tuber¬ 
culous peritonitis had been done in June 1949. He also had arteriosclerotic heart 
disease and hypertension. The urogenital symptoms commenced June 19, 1950 
with right epididymitis and hydrocele, urinary frequency (every 7 20 minutes) 
and painful urination. On rectal examination the left lobe of the prostate was 
nodular and stony hard. "Urinalysis revealed many 7 red blood cells and white blood 
cells. The nonprotein nitrogen was 45 mg. per cent. Excretory urography 7 was 
unsatisfactory 7 for-diagnostic purposes. Urine from the bladder was positive for 
acid fast bacilli. 

Cystoscopy: The bladder was small (200 cc capacity) and trabeculated. Ho 
ulcers or tubercles were seen. The ureteral orifices were negative. Intravesical 
enlargement, 2 plus, of a nodular left prostatic lobe was present, 1 plus on the 
right. Retrograde pyelography showed no gross deformities. Urine from the left 
kidney was negative for acid-fast bacilli on direct smear, positive by 7 guinea pig 
inoculation. Right kidney 7 positive (1 acid fast bacilli) on direct smear, negative 
on guinea pig inoculation. The serum acid phosphatase was'not reported. A 

plain x-ray of the pelvis and lumbar spine showed no evidence of osseous metns- 
tases. 

On July 6, 1950 radical prostatovesiculectomy 7 was carried out by the retro¬ 
pubic route. Right epididymo-orchiectomy was done August 2,1950. The patient’s 
general condition appears improved. Pathological report: Tuberculosis of the 
prostate and seminal vesicles. 


l i \ agwl 531 ^°- 1606, was admitted October 15, 1945. He 

me had known pulmonary tuberculosis since 1929. In August 1945 the patient 
, e P ul >dymitis and epididymectomv. A postoperative sinus drained for 
a milt 6 months. Shortly after admission, the patient began to complain of day 
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and night frequency. The diagnosis of tuberculous prostatovesiculitis was made 
in 1945, the prostate having been found enlarged and nodular. A 24 hour speci¬ 
men of urine was positive for acid fast bacilli. Cystoscopy in 1948 showed chronic 
cystitis without tubercles or ulcers. Retrograde pyelography suggested a tuber¬ 
culous process near the superior calyx of the left kidney, and a moderately dilated 
right pelvis. The right kidney urine was positive for acid-fast bacilli; no specimen 
was obtained from the left. The patient was given streptomycin from June 25- 
July 25, 1948. The effect on his symptoms was beneficial but transitory. 

Early in 1950 the patient complained of severe burning on urination and fre¬ 
quency (nocturia 6 times). Urine from the bladder was positive. Excretory urog¬ 
raphy demonstrated severe degree of hydronephrosis on the right. Rectall.v, 
the prostate was considerably enlarged. Again, streptomycin was ordered; this 
time in conjunction noth PAS. On completion of a 6 weeks’ course of strepto¬ 
mycin, the prostate had shrunk and softened, but the seminal vesicles were still 
large and tender. Simultaneously with the reduction in size of the gland the 
patient experienced progressively severe pain in the perineum and in his supra¬ 
pubic region. In June 1950, cystoscopic examination showed a remarkably silent 
bladder picture. In spite of unbearably severe symptoms there were no ulcers, 
tubercles, or infiltrations. Retrograde pyelography showed a far advanced hydro- 
nephrotic kidney on the right which eliminated indigo carmine poorly (fig. b )■ 
The left kidney shows “early” tuberculosis. Bacteriologically, urine from hot 
kidneys was positive for acid fast bacilli. 

On July 13 radical retropubic prostatovesiculectomy was done, and on Scptem 
ber 6, 1950 the right kidney and ureter were removed. Postoperative course en 
tirely uneventful, all three incisions healing by primary intention. Patient is ree 
of urinary symptoms. His general condition is markedly improved. I at m ogica 
report: Tuberculosis of prostate and seminal vesicles. 


Case 4. S. T., aged 42, S.V.H. 31257, was admitted October 3, 1047.^ 
extensive bilateral pulmonary tuberculosis with several areas of cat i a 1 
Ileocecal tuberculosis was suspected in 1949. In May 1950, the patien ^co^ 
plained of severe burning on urination. The urine contained 15-20 v • ® rec ( fl | 
cells; twenty-four hour specimens were negative for acid fast baci i- n ^ 
examination the prostate was of normal size, contour, and consistency, 
vesicles palpable; the left was quite tender to digital pressure. Exce °j^^. on 
raphy showed normal upper tracts; the urinary bladder showed shg V^ng (he 
of the base indicative of some degree of enlargement of the prostate. 1 , 

summer (1950) patient had bloody sputum and several episodes of severc 
monary hemorrhage. He began to improve in August, but complain ^ 
pain in the left lower quadrant of his abdomen. The pain radiatcc o '^^ ar y 
left kidneys. He described it as a “crampy” pain, brought on by a u ^_ j950) 
bladder, and relieved by r micturition. Rectal examination (Augus^ ^ 
again revealed enlarged seminal vesicles with marked tenderness on j 0 wcr 

Digital pressure over the left seminal vesicle reproduced the pain m e 
quadrant. 
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The bladder mucosa was dull aud pale ou cystoscopy. The wall appeared rigid 
aud slightly trabeculated. The bladder capacity was 200 cc. Impression: Chronic 
cystitis. Retrograde pyelography showed no gross abnormalities. Urine from the 
bladder and both kidneys was negative for acid fast bacilli on direct smear; 
guinea pig inoculation was negative. Seminal vesiculography showed inadequate 

filling- . . , 

On October 23, 1950 the patient underwent radical prostatovesiculectomy by 
the retropubic route. Pathological report: Tuberculosis of prostate and seminal 


The radical retropubic operation is applicable to cases of tuberculosis of the 
prostate and seminal vesicles. The operation is well tolerated by poor risk 
patients, but provision for adequate blood replacement must be made. The 
chances of rectal injury and fistula formation are less than in tlie perineal opera¬ 
tion. Partial incontinence, though temporary, has been a distressing complica¬ 
tion in 3 out of 4 patients operated upou. We are considering the use of supra¬ 
pubic catheter drainage in future cases in an attempt to prevent prolonged 
urethral irritation and its sequelae. 


SUMMARY 

The indications for excisional surgery of the tuberculous prostate are re-viewed 
in the light of our experience at Sea View Hospital (a 1700 bed New York City 
institution for the tuberculous). 

Four patients with suspected tuberculosis of the prostate underwent radical 
retropubic prostatectomy. The operative procedure is described and the post¬ 
operative results are evaluated. 

4'2o Pari; _4re., Paterson, X. J. 
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OBTURATOR CRUSH FOR OSTEITIS PUBIS 

MAURICE MUSCHAT, GOTTLIEB S. LEVENTHAL and JACOB KRAUSE 

From the Urologic Department HI and the Orthopedic Department #!, Albert Einstein Medical 

Center, Philadelphia, Pa. 

This is a preliminary report of a new procedure for the relief of an excruciat¬ 
ingly painful condition of long standing, namely, the clonic spastic contractions 
of the adductor muscles of the thighs as seen in osteitis pubis. Sectioning of the 
obturator nerve brought about a dramatic immediate relief of pain in our patient 
who was bedridden for 3 months. He walked freely the day after the neurectomy. 

While this operation has been done only on 1 case, we believe that it is our 
duty to report this immediately to enable others to give relief to their patients, 
instead of waiting for a large group which may take years. 

Osteitis pubis occurs as a complication of operations upon the bladder, such 
as suprapubic or retropubic prostatectomy or resection of tumor; it has also 
been encountered following transurethral and perineal operations. The process 
is inflammatory and begins in the symphysis, gradually'' spreading downwards 
along the pubic rami to the ischial tuberosities. The symptoms begin several necks 
after operation: pain in the groin on walking, gradually worsening, noth the 
addition of excruciating spastic contractions of the adductor muscles of the 
inner thigh on one or both sides, completely incapacitating the patient and con 
fining him to bed. Some have painful urination and defecation because of t ie 
spastic state of the levator ani and levator perinei, both attached to the inflame 
periosteum. This condition lasts from 2 to 8 months or longer. X-ray evi ciw e 
of bone destruction is not demonstrable before the sixth or eighth week. e 
pain gradually subsides, the bones ebonize and complete clinical cine ensues. 
No remedy up to date has been of any value. „. 

We have had seven personal cases and have seen ten more in consultation, 
pattern was the same, the sufferings alike and the therapy equally ineffectua . ^ 

The thought of attacking the obturator nerve has been with us ^ or 
years. We believed that if we could stop the painful contractions of the a u ° 
muscles, even without altering the progress of the disease, the patient s su e^ ^ 
could be removed. We therefore began injecting the adductor muscles nut 1 no^ 
caine, with immediate relief, but only lasting one to two hours. TV e a so in | e ^j 
novocaine into the obturator foramen with immediate relief but a so 
temporary value. We then requested our orthopedic department to ^ 
attack the obturator nerve surgically. One would have to see the patient 
bedridden, with agonizing pain only a day before, take a painless an re ^ 
after the neurectomy, to appreciate the dramatic effectiveness of t is ne ^ ^ 
cedure. The actual procedure is rather simple. A small incision is ma e ° nv£ir( i i 
inguinal region, the fascia cut, the muscles split, the peritoneum pus ’ on( j 
exposing the obturator foramen. The obturator nerve is easily' i en 1 
about 1 to 2 cm. removed. No drainage is needed. 
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The result of the neurectomy is a decrease of power of the adductor muscles. 
It actually does not incapacitate the patient. It is quite possible that crushing of 
the obturator nerve may be sufficient to tide the patient over the acute osteitis. 
In our case, however, because of his advanced age (70), it would have made 
very little difference, and we therefore performed a complete section. 

Medical Arts Bldg., Philadelphia 2, Pa. 
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in 1945 S the prostate ha^^Tf ° f * ubercuIous Prostatovesiculitis was made 

me,, A 24 h “ r «- 

cystitis without tubercles or ulcers Retropr 4 3 8 °T° I>y ? 1948 showed chroaic 
culous process near tb P • . , Retro S rade Holography suggested a tuber- 

riglit pelvis The rieht kid n ^ ™ ° f the left kidney » and a moderately dilated 

was oC"ned from ^ P ° s5tive f ° r acid ' fast 

July 25 1948 The eff f " ,^ e pat,ent was gi ve « streptomycin from June 25- 
Earlv in {9 ? °f hlS Symptoms b ^cial but transitory, 

quencv fnortiiri* C pat,erit com P ]aincd of severe burning on urination and fre- 
raohv dimn TMr S) ‘ ljnnefrom the bladder was positive. Excretory urog- 
the p os aTwf S 7 er ?, degree ^nephrosis on the right. Recta.h, 
t me h ee !. COnS,d f abJy enJar S ed - A S ai T streptomycin was ordered; this 
trme u conjunctmn ^nth PAS. On completion of a 6 weeks’ course of strapto- 

, ’ , lepr °' S a a a ,sbn!np and softened, but the seminal vesicles were still 

large and tender. Simultaneously with the reduction in size of the gland the 

v , e - x Pcnenced pi ogressively severe pain in the perineum and in his supra- 
hlnrM n ,,ne 1950, cvstciscopic examination showed a remarkably silent 

tnV o ,T pic \ ,r ®' Pn spite of unbearably severe symptoms there were no ulcers, 

, 1C a . S ’ . 0r , 1,1 a( ' ons - Retrograde p 3 r eIograph.y showed a far advanced hvdro- 

99 '['rn--,! ,U '' r ° n , be ri ® bt ' which eliminated indigo carmine poorly (fig. 1, D). 

ie e * ney shows earlj r ” tuberculosis. Bacteriological^, urine from both 
kidneys was positive for acid fast bacilli. 

I “ d 1 l [!r n 48 , rad - Ca ^ re f r 0 P ublc Pcostatovesiculectomj 7 was done, and on Septem- 
, , . el . ’ t ie 1 ight kidne 3 r and ureter were removed. Postoperative course en- 

II e 3 unei entful, all three incisions healing b 3 r primal intention. Patient is free 
urinal^ symptoms. His general condition is markedly improved. Pathological 

repor , uberculosis of prostate and seminal vesicles. 


Case 4 • S. T., aged 42, S.V.H. 31257, was admitted October 3, 1947. He had 
e.\ ensu e ilateral pulmonary tuberculosis with several areas of cavitation. 

leocecal tuberculosis was suspected in 1949. In May 1950, the patient com- 

p ame o seieie burning on urination. The urine contained 15-20 white blood 
s, uentj-foui hour specimens were negative for acid fast bacilli. On rectal 
examination the prostate was of normal size, contour, and consistency; seminal 
i esic es pa pable, the left was quite tender to digital pressure. Excretory urog- 
rapliy showed normal upper tracts; the urinary bladder showed slight elevation 
>e ase mdicative of some degree of enlargement of the prostate. During the 
summei (19 50) patient had bIood 3 r sputum and several episodes of massive pul¬ 
monary emorrhage. He began to improve in August, but complained of severe 
pain m the left lower quadrant of his abdomen. The pain radiated toward his 
ett kidney He described it as a “crampy” pain, brought on by a full urinary 
a er, an relieved by micturition. Rectal examination (August 25, 1950) 
again re\ ealed enlarged seminal vesicles with marked tenderness on the left side. 
i 0 i a pressure o\ er the left seminal vesicle reproduced the pain in the left lover 
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The bladder mucosa was dull and pale on cystoscopy. The wall appeared rigid 
and slightly trabeculated. The bladder capacity was 200 cc. Impression: Chronic 
cystitis. Retrograde pyelography showed no gross abnormalities. Urine from the 
bladder and both kidneys was negative for acid fast bacilli on direct smear; 
guinea pig inoculation was negative. Seminal vesiculography showed inadequate 
filling. 

On October 23, 1950 the patient underwent radical prostatovesiculectomy by 
the retropubic route. Pathological report : Tuberculosis of prostate and seminal 
vesicles. 

CONCLUSIONS 

The radical retropubic operation is applicable to cases of tuberculosis of the 
prostate and seminal vesicles. The operation is well tolerated by poor risk 
patients, but provision for adequate blood replacement must be made. The 
chances of'rectal injury and fistula formation are less than in the perineal opera¬ 
tion. Partial incontinence, though temporary, has been a distressing complica¬ 
tion in 3 out of 4 patients operated upon. We are considering the use of supra¬ 
pubic catheter drainage in future cases in an attempt to prevent prolonged 
urethral irritation and its sequelae. 


SUMMARY 

The indications for excisional surgery of the tuberculous prostate are reviewed 
in the light of our experience at Sea View Hospital (a 1700 bed New York City 
institution for the tuberculous). 

Four patients with suspected tuberculosis of the prostate underwent radical 
retropubic prostatectomy. The operative procedure is described and the post¬ 
operative results are evaluated. 

-f25 Park Are., Paterson , X. J. 
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MAURICE MUSCHAT, GOTTLIEB S. LEVENTHAL and JACOB KRAUSE 

From (he Urologic Department HI and the Orthopedic Department % 1, Albert Einstein Medical 

Center, Philadelphia, Pa. 

This is a preliminary report of a new procedure for the relief of an excruciat¬ 
ingly painful condition of long standing, namely, the clonic spastic contractions 
of the adductor muscles of the thighs as seen in osteitis pubis. Sectioning of the 
obturator nerve brought about a dramatic immediate relief of pain in our patient 
who was bedridden for 3 months. He walked freely the day after the neurectomy. 

While this operation has been done only on 1 case, we believe that it is our 
duty to report this imm ediately to enable others to give relief to their patients, 
instead of waiting for a large group which may take years. 

Osteitis pubis occurs as a complication of operations upon the bladder, such 
as suprapubic or retropubic prostatectomy or resection of tumor; it has also 
been encountered following transurethral and perineal operations. The process 
is inflammatory and begins in the symphysis, gradually spreading downwards 
along the pubic rami to the ischial tuberosities. The symptoms begin several weeks 
after operation: pain in the groin on walking, gradually worsening, with the 
addition of excruciating spastic contractions of the adductor muscles of the 
inner thigh on one or both sides, completely incapacitating the patient and con 
fining him to bed. Some have painful urination and defecation because of t ie 
spastic state of the levator ani and levator perinei, both attached to the inflam 
periosteum. This condition lasts from 2 to 8 months or longer. X-ray evi ence 
of bone destruction is not demonstrable before the sixth or eighth week. e 
pain gradually subsides, the bones ebonize and complete clinical cuie ensues. 
No remedy up to date has been of any value. 

We have had seven personal cases and have seen ten more in consultation, 
pattern was the same, the sufferings alike and the therapy equally ineffectua ■ ^ 

The thought of attacking the obturator nerve has been with us for s ^' e 
years. We believed that if we could stop the painful contractions of the a 
muscles, even without altering the progress of the disease, the patient s su e a ^ 
could be removed. We therefore began injecting the adductor muscles wit n0 ^ 
caine, with immediate relief, but only lasting one to two hours. We also 
novocaine into the obturator foramen with immediate relief but also 
temporary value. We then requested our orthopedic department to ac ^ 
attack the obturator nerve surgically. One would have to see the patient w ^ ^ 
bedridden, with agonizing pain only 7 a day before, take a painless anc r 
after the neurectomy', to appreciate the dramatic effectiveness of this new ^ ^ 
cedure. The actual procedure is rather simple. A small incision is mu c 
inguinal region, the fascia cut, the muscles split, the peritoneum pus 11 ^ 
exposing the obturator foramen. The obturator nerve is easily' identi 
about 1 to 2 cm. removed. No drainage is needed. 
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The result of the neurectomy is a decrease of power of the adductor muscles. 
It actually does not incapacitate the patient. It is quite possible that crushing of 
the obturator nerve may be sufficient to tide the patient over the acute osteitis. 
In our case, however, because of his advanced age (70), it would have made 
very little difference, and we therefore performed a complete section. 

Medical Arts Bldg., Philadelphia 2, Pa. 
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CARCINOMA OF THE SCROTUM: NEW APPROACH TO INGUINAL 

GLAND DISSECTION 


M. W. COLEMAN, R. JOYCE and R. S. GRAVES 


Carcinoma of the scrotum was first described by Bessius in 1731. 1 Potts 5 in 
1775 gave a classical description and associated the disease with occupation. 
Since then the disease has been one of importance, particularly in England. Be¬ 
tween 1911 and 1935 there was 1,487 fatal cases on record with the Registrar 
General for England and Wales. 3 Numerous occupations were represented but 
generally it was and is confined to the laboring class. Particularly susceptible are 
those persons dealing with petroleum and its products. No cases were recorded 
in professional occupations. 

In the United States the disease has been less common. Green 4 in 1910 recorded 
only 4 cases admitted to Massachusetts General Hospital in a 25 year period. The 
Brady Urological Institute recorded only 2 cases in 12,000 admissions. 6 Graces 
and Flo 6 reviewed the literature in 1939 and presented 14 cases. Dean present 
27 cases in 1938. In 1949, Higgins and Warden presented 8 cases observed o\era 


twenty year period at The Cleveland Clinic. 

The age at the time of onset is between 45 and 70 years. In Dean s series t iere 
was a history of approximately 25 years exposure to tar or pitch in most instances. 
Workers in crude wool and soot are also prone to develop scrotal lesions. ere 
is on record several cases of scrotal cancer in persons who had been receiving 
Fowler’s treatment for psoriasis and in persons who received repeated x-ra intion 


to the scrotum. ,, 

The tumor begins as a small warty growth often accompanied, or prec 
an itching sensation. Within a j r ear, if nothing is done, the gro" th u ceni ’ 
followed bj r pain and a more rapid spread. On the average, inguinal a cnopn 

develops twelve months after onset of the growth. t - and 

If the primary lesion is fungating, the adenopathy may be inflamma or) 
Dean recommends needle biopsy before radical gland excision. Warren* 

The malignancy spreads through the lymph channels. The ^tum 

reveals three factors which encourage this mode of dissemination. 1) e s 
is richly supplied with tymphatics. 2) The location of the scrotum maves 
ject to trauma and movement. 3) The absence of a sub-stratum m e 
wall prevents the usual tissue reaction noth walling off of the lesion. 

Read at annual meeting, North Central Section, American Urological A 
Toledo, Ohio, October 4, 1951. 

1 Bessius. Cited by Graves and Flo. 5 

1 Potts: Cited by Henry. 1 in35 in relation to 

5 Henry, S. A.: Studv of fatal rases of cancer of scrotum from 1911 t" spinning- Am- 
occupation with special reference to chimney sweeping and cotton mule i 
Cancer, 31: 28-57, 1937. 

4 Green: Cited by Higgins and Warden . 5 „ . C o. 9VW256, HU 5 - 

5 Higgins, C. C. and Warden, J. G.: Cancer of scrotum. J. Urol., 62. 

5 Graves. R. C. and Flo, S.: Scrotal cancer. J. L T rol., 43: 309-332, 194U- 

7 Dean, A. L.: Epithelioma of scrotum. J. Urol., 60: 508-518, 1948. 

* Warren: Cited bv Graves and Flo. 5 
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The prognosis for carcinoma of the scrotum is poor. Graves and Flo reported 
the average duration of life from onset of the disease to death to be 21 months. In 
Higgins and Warden’s series of 7 patients, one was dead m 1 year and one m G 
years; two .were unreported. The others were living 2 years or longer, but one 
with recurrence. In Dean’s series of 7 cases without metastases when first seen, 
four were alive 5 or more years after treatment and of 16 patients with metastases 
when first seen, only two were alive 5 or more years later. . , 

The only satisfactory treatment seems to be surgical excision. Morley’s work 9 
has shown that radiation is unreliable because the inguinal metastases are quite 
resistant and the thin scrotal wall offers a poor field for the radiation reaction 
necessary to destroy the malignant cells. Dean has shown that electrocoagulation, 
as well as all topical applications, is ineffective. Excision of the primary growth 
with the removal of a 1 cm. or more margin of skin should be done. Occasionally 



Fig. 1. A , semidingrnmmatic sketch showing location of inguinal glands, as described 
r» scra *dingrammatic sketch showing location of incisions described by Dean, R. 

C. Graves and Flo, and also Coleman, Joyce and R. S. Graves. 


the testes have to be removed in order to re-approximate the scrotal skin. Like- 
i\ ise orchiectomy is indicated if the tumor has infiltrated the gubernaculum. 

Excision of the primary growth should be accompanied or soon followed by 
bilateral inguinal gland excision. The free communication between the lymph 
network on the two sides of the scrotum obliges the urologist to remove the con¬ 
tralateral glands as well as those on the side of the primary lesion. It seems wiser 
to do the two sides as separate procedures. 

the incision to be used in removing the inguinal glands must, be extensive 
enough to allow adequate exposure to the area of Poupnrt’s ligament and to an 
area at the junction of the saphenous and femoral veins. Here Morlev places the 
superficial inguinal glands about the intersection of two imaginary lines, one 
\ ertieal and one horizontal. He locates the glands in four groups: snpero-external 
and internal, an d infero-extemal and internal (fig. 1, ,1). Occasionallv efferent 
lymph trunks run from these glands to the deep femoral chain. Others may pierce 
the cnhiform fascia and pass up the crural canal to end in the external iliac glands. 

’ Morlcy: Cited by Graves and Flo.‘ 
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In addition, the incision must be so placed that the blood supply is not compro¬ 
mised and Sloughing is minimized or prevented. 

Dean has proposed an incision originating at the anterior-superior iliac spine 
and carried medially and down toward the pubis to end 2 cm. from the pubic 
tubercle. He then divides the inguinal ligament above the femoral canal. Graves 
and Flo reported extending the scrotal incision upward and parallel, laterally, to 
Poupart’s ligament. At a point about 2 cm. from the anterior-superior iliac spine 
the incision is carried downward and inward to cross the lowest level of the 
femoral canal. The flap thus constructed is reflected medially. They have also 
suggested extending the scrotal incision up to communicate with an incision 
identical to that described by Dean. A third line of incision is then carried dora 
and outward from that junction to pass across the base of the femoral triangle. A 
large lateral flap is thus developed. 

We propose an incision which originates on the anteromedial surface of the 
thigh at a point about three inches from the inguinoscrotal junction. The in¬ 
cision is carried lateralward and slightly upward to the anterolateral surface of 
the thigh where it turns up to end about two centimeters above and lateral to the 
anterior-superior iliac spine. Such an incision does not dissect the skm im¬ 
mediately over the involved glands and results in a flap reflected upward an 
medially, affording adequate exposure of the lymphatic glands and ducts, t e 
ligaments, the fascia and the vascular pattern of the inguinal area. The m e 
base permits a good blood supply usually resulting in primary healing. See gu^ 

1, B. 

The following is a case of carcinoma of the scrotum which demonstrates °n 
application of the incision we have just described for inguinal gland dissec ion 
The same incision might be used in carcinoma of the penis or vulva, or m a ) 
other situation requiring dissection in the inguinal area. . 

G. H., a well developed and nourished married white man, aged 63, 
himself on May 1, 1951 complaining of a “sore on the scrotum. He sta 
approximately 12 months prior to that he had first noticed an area o a ^ 
on the left side of the scrotum about the size of a dime. The patient „ 
concerned with this lesion until 4 monthsbefore visiting us whenit crac ~e 0 ^ 
and seemed to drain slightly. The patient applied various patent 0,n ® ^ 
without benefit. Shortly after beginning to drain the lesion began to mc ^ ^ 
size and remained painless except for the discomfort of rubbing ag ai ^ 
clothes. The patient had no other complaints and the past history v as n ^ ^ 
The social history did not reveal exposure to oils or resms and did no gi 

indication of trauma to the area involved. dintbc 

The physical examination revealed only the changes on the scrotum g 

groins. On the left side near the inguinal junction was a raised, circu ar ^ 
centimeters in diameter. The edges were rolled and the center v as necro^^ ^ 

2, A). On palpation, the lesion was evidently" confined to the skin an ® 

the scrotal wall. There was marked enlargement and induration o j cssfr 
guinal glands. The right inguinal glands were similarly changed but 
degree. The routine laboratory studies were negative. 
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On May 8, 1951 the lesion was excised (fig. 2 , B ). The pathologist reported it 
to be an infiltrating, horny, squamous cell carcinoma with ulceration and super¬ 
ficial pyogenic infection. 

On May 23, 1951 an attempt was made to excise the left inguinal glands. As 
described previously, an incision was made originating 3 inches below the inguino- 
scrotal junction on the medial aspect of the thigh. The incision was extended 
obliquely laterally to the anterolateral aspect of the thigh then upward to 1 inch 
superior and lateral to the anterosuperior iliac spine (fig. 3, A). The flap thus 
formed was reflected by using silk traction sutures. Care was taken not to trauma¬ 
tize the edge with clamping instruments (fig. 3, B ). All bleeders were ligated with 
triple (0) plain catgut sutures. The saphenous vein Tvas found to be nearly com¬ 
pletely compressed by indurated tissue which on frozen section proved to be 
squamous cell carcinoma. The vein w r as doubly clamped, severed and ligated. 
The entire block of malignant tissue was then removed by sharp and blunt dis¬ 
section. There was extensive invasion of the fossa ovalis and the femoral ami 
external iliac glands. Removal of these deeper structures could not be accom¬ 
plished without sacrificing the femoral and external iliac vessels and was not 
attempted. The skin flap was then sutured to the underlying deep fascia with 
triple (0) plain catgut stutures and the edges were approximated with four (0) 
black silk sutures, (fig. 3, C). A small Penrose drain w T as placed beneath the skin 
flap through a stab incision 1 inch below the thigh incision. Such a drain is neces¬ 
sary to prevent accumulation of serum beneath the flap. A pressure dressing vas 
then applied. 

The sutures were removed on the eighth postoperative day and the patient vas 
discharged on the twelfth postoperative day, at which time the incision was 
healed and the skin flap was enable except for an area on the midthigh, 3 inc es 
long, and f inches wide. This area subsequently healed by granulation, sma^ 
amount of serum continued to be expressed from beneath the flap throug 
drain site until the twenty second postoperative day. Generally the ]patien 
course has been steadily downhill. At the time of this writing he is bed ast an 
will no doubt soon succumb to his disease. . 

In conclusion we have briefly reviewed the historical background of car ™'^ a j_ 
of the scrotum and presented the clinical features and accepted means o 
ment. We have proposed a surgical approach to inguinal gland dissection 
we believe is heretofore undescribed. This approach has the advantage ^ ^ 
exposure followed by primary healing in the majority of instances. ^ 
carcinoma of the scrotum has been presented in which application o 
proach has been demonstrated. 

970 Reibold Bldg., Dayton 8, Ohio 
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THE POTENTIALITY OF THE PERITONEUM AS A 
DIALYZING MEMBRANE 

ROBERT A. KELLEY and SAMUEL A. VEST 
From the Department of Urology, University of Virginia Hospital, Charlottesville, la. 

The value of the peritoneum has not been full}' appraised as a substitute for 
temporary loss of renal function in reversible renal injuries. In the past quarter 
century, according to Odel, a few more than 100 cases have been reported. An 
analysis of these cases indicates that the procedure has been singularly unsuccess¬ 
ful. This was undoubtedly due to the employment of unsuitable perfusion solu¬ 
tions and to errors in technique. Few patients’ lives have been sated as a result 
of peritoneal lavage; to the contrary, many have succumbed to complications 
as a result of the procedure. 

Any artificial dialysis is unnecessary in a properly managed patient in the 
early phase of anuria, i.e., the first week to ten days. If anuria persists beyond 
tliis time, some form of dialysis such as peritoneal lavage, artificial kidney, and 
intestinal lavage may be effective in prolonging the life of the patient and in¬ 
creasing the chances of recover}-. Peritoneal lavage in the past has been instituted 
early in renal failure, when such a procedure was unnecessary, and its use usually 
evoked changes which did not prolong life but, instead, may have increased the 
mortality. Furthermore, perfusion solutions used for peritoneal lavage have 
resulted in profound changes in the body fluids and electrolytes, such as depletion 
of chlorides, dehydration, edema, hemoeoneentration, shock, and other imbal¬ 
ances leading to fatal consequences. 

It is not the purpose of this report to review fully the known physiology of the 
peritoneum as a semipermeable membrane. Information pertaining to its physi¬ 
ology must be gained from past experiments and clinical experiences. The per¬ 
itoneum is not an inert membrane, although it obeys in many respects the known 
laws of osmosis and diffusion. It is lined by firing cells through which various 
substances have different diffusion rates (glucose much slower than sodium and 
chlorides). Indeed, even particulate matter such as bacteria and erythrocytes 
are absorbed through the peritoneum. Experimental data indicate activity of 
the cells themselves, as fluid and substances in general tend to be absorbed into 
the blood stream against an osmotic gradient. The irritative action of any per¬ 
fusate solution may increase the rate of diffusion due to capillary dilatation, and 
a warm solution may have a similar effect. 

The peritoneum should theoretically be an efficient membrane for dialysis 
waiiso the surface area is approximately 22,000 square centimeters. The total 
surface of the filtering membrane of the glomeruli is only 15,000 square centi¬ 
meters, but there is a much greater volume of blood on the opposite surface of 
1 ie glomerular tuft when compared to the peritoneum. In many respects, the 
peritoneum behaves as a simple dialyzing membrane such as the cellophane 
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emplojmd in an artificial kidney. Crystalloids diffuse across semipermeable mem¬ 
branes until there is an equal concentration on both sides. Substances of large; 
molecules, such as proteins and colloids, do not normal)}' permeate such mem¬ 
branes. It is e\ddent that the exchanges that take place across membranes arc 
determined by the concentration of diffusable substances in solution on the two 
sides together noth the osmotic pressure that they exert in the respective solu¬ 
tions. For example, peritoneal perfusion solutions containing sodium chloride 
in greater concentration than that of the blood plasma soon cause marked 
changes within the fluid compartments of the body. Sodium chloride shifts 
rapidly through the peritoneum into the, plasma, increasing the concentration 
of these electrolytes in the latter, producing hypernatremia and hyperchloremia. 
This is accompanied by a shift of water from the cells into the extracellular 
compartments, resulting in edema. Such shifts could easily cause circulatory 
embarrassment, pulmonary edema, and cardiac failure. For another example, 
the injection of a perfusate solution of 5 percent glucose results in electrolytes 
diffusing from the plasma into the glucose solution, producing dehydration and 
a shift of water from the plasma and extracellular spaces into the body cells. 
Such changes in body electrolyte and fluid patterns are inimical to recorerj in 
anuric patients. 

It is evident that a perfusion solution must be so constituted in order that no 
undesirable exchanges of fluid or electrolytes will occur across the peritoneum 
to disturb the electrolyte pattern of the plasma. If the perfusate solution cm 
ployed fulfills this criterion and has as its composition an electrolyte pattern ant 
osmotic pressure similar to that of the blood plasma, a marked diffusion rorn 
the blood into the perfusate of nitrogenous and many other undesira c was c 
products should result. ,, , j n _ 

It is our purpose here simply to report recently accumulated data \\ uc ^ 
dicate the potentialities of the peritoneum for dialysis. In the past, only neg ig^ 
data on the chemical aspects of peritoneal extraction have been rec0 c .’ j Qr 
et al. have reported on extraction of urea in 4 cases of peritoneal pc usi 


acute renal failure (table 1). . , 154 

In table 1 it can be seen that they extracted from 0.52 to a maximum 
gm. of urea per liter of perfusate, with an average of 1.05 gm. of urea pc 
The patient from whom the following data were acquired was a youn ^ 
age 25, in anuria for eleven days. Although he was properly manag 
evident at that time that there was hyperkaliemia and that toxic pro * 
beginning to accumulate within the body. As a result, we institute ^ ' uSC( | 
itoneal lavage on the eleventh day for a period of nine days. A solution 
in this case as indicated in table 2. . „ D proxi- 

Concentration of the electrolytes in this perfusion solution ^ 0S ? or( | cr (0 
mated that of those in the plasma of the patient. Glucose was ac c c ,^ n 

increase the osmotic pressure and prevent loss of water from the per u ^ or 
the body. It is well known that the osmotic pressure of the plasma in & ^ i( 

renal failure is elevated above that of the normal. By means 0 roc7, 0 f 35O 
depression, it was determined that the solution had an osmotic press 
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mOs which is well above the 311 mOs of the normal plasma. The above solution, 
while ideal for this particular patient, might not be suitable for every case. The 
osmotic pressure of the plasma as well as the electrolyte patterns should, there¬ 
fore, be determined for each individual case, following which a proper solution 
can be easily constructed. 

From a mechanical standpoint, perfusion in the past has been performed in 
two ways. The first is the continuous flow type. An intake tube is inserted into 
the peritoneal cavity through one of the lower quadrants of the abdomen, usually 
on the left, with a counter tube on the right for egress of the perfusate. The 
second type is instillation of the perfusate into the peritoneal cavity through a 
closed system, where it is allowed to remain for one to two hours. The continuous 
method is theoretically more ideal because it allows a moving solution of constant 


Table 1. Data on extraction of urea (Mayo Clinic ) 


CASE 

TOTAL CC PERFUSATE 

TOTAL CHS. UREA 

Oils. UREA/LITER PERFUSATE 

#1 

92,750 

143.2 

1.54 

fi 2 

&4,25S 

6S.9 

1.07 

*'3 

117,715 

60.9 

0.52 

*4 

95,240 

101.0 

1.06 


Average (-1 cases) gms. Urea/Liter/Perfusate: 1.05 


Table 2. Perfusate solution 


cu./urt« 

mEq/UTER 

XaCl 

5.77 

Na 

134 

NaHCO, 

3.0 

Cl 

105 

CaCh 

0.25 

HCOi 

35 

MgCh 

0.1 

Ca 

4.5 



Mg 

2.5 

Glucose 

30.0 



mOs 



350 


composition to be in contact with the peritoneum at all times. In the .employ- 
ment of the intermittent procedure, fluid and electrolyte exchanges begin to 
take place between the plasma and the instilled perfusate, resulting in a gradual 
(linage in osmotic pressure of the latter. This disadvantage is more than offset 
b> the fact that in continuous perfusion the fluid tends to channel among the 
intestines and mesentery from the points of ingress to that of egress, with the 
result that only a small surface area may be in contact with the perfusate. In 
t ie instillation technique, the patient can be gradually turned from side to side 
so that a large surface area of the peritoneum is likely to be contacted by the 
so ution, thus increasing the efficiency. It is our practice to insert a polyethylene 
tu >c under strict aseptic conditions through the left lower quadrant with a trocar. 

us is attached to a closed sterile perfusion apparatus. .Antibiotics such as 
.lUrooim cin and penicillin may be added to the perfusion solution. As a result 
o such precautions, peritonitis need no longer bo a major complication. Employ- 
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ing this technique, we irrigated the peritoneum in this patient with 5,000 cc of 
the foregoing solution for 2 days and then 10,000 cc a day for 7 days. The poly¬ 
ethylene tube remained in place for 13 days, during which time perfusion was 
performed on 9 days. One thousand cubic centimeters of solution were instilled 
into the peritoneum, where it remained for an hour and a half and then was 
aspirated. It is of interest that no fluid exchange occurred in this patient, because 
we recovered all of the 80,000 cc of instilled perfusate. 

During the nine day period of perfusion, a total of 419.2 grams of urea was 
extracted (table 3). 

Table 3. Urea extracted 


38.26 gm. 

56.84 

42. 

57.8 

44.5 

57.2 
64.!) 

25.2 

32.5 

419.2 gm. (9 day's) 


Average 9 days 46.5 gm./day; 5.2 gm./iiter perfusate. 

Table 4. Total protein 

32.7 gm. 

42. 

35. 

103.1 

28.5 

42.4 

57.5 
31.3 

372.5 gm. (8 days) 


(Probable 9 days 416.6 gm.) 

This is an average of 46.5 gm. per day' or 5.2 gm. per liter of perfusa^, j n (Pe 
proximately five times the amount of urea per liter of perfusate rep°j^ q-j^ 
experiences of Odel and his associates using continuous lavage ( ® Sidney, 
large amount of urea is not as much as can be removed with the ar i i 1 ^ jO 

which under optimum conditions of blood flow' has been report ox jmatcly 
to 12 gm. per hour. The amount daily removed here requircc ®PP j.jj JlcV 
fifteen hours of perfusion, making the dialysis of urea with the ar 1 ~ m0VII l bv 
approximately 400 per cent more efficient on an equal time basis. Jiec essitate a 
artificial kidney' is, however, a complicated procedure and vou 11 ^ gm. 

number of so-called “runs” to remove an amount of urea equa 0 cc( j urc and 
extracted in this case. Peritoneal lavage is a far more simp e P r ° ^ ^ afII (e 
certainly more applicable to a large number of patients wit an 
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renal failure. Technical personnel and facilities for the use of artificial kidne 3 ' 
are available only in medical centers. It should be stressed that urea is nontoxic, 
and its removal is not of prime importance in uremia. It may serve, however, as 
an index of the extraction of more toxic nitrogenous products and unknown or¬ 
ganic acids. 

Table 5. Potassium extracted 

1.74 gm. 

2.42 

1.6S 

2.75 
2.11 
2.46 
2.S5 
1.45 
1.24 

IS.73 gm. 

(ISO mEq total, 9 days). 


Table 6. Phosphorus extracted 


1.12 gm. 
1.37 
1.0 
1.10 
0.S9 
1.06 
1.06 


- 

7.60 gm. 7 (days) 


(Probable 9 days 9.7 gm.) 



-- - - ■__ 

Table 7 


C1IC ACID rXTlACTTD 

CREATISIXE EXTRACTED 

CREATINE EXTRACTED 

1-21 gm. 

1.57 

1.00 

3-ST pm. 3 days 

1 Probable 11.61 gm,) 

(in 0 days) 

2.19 gm. 

2.95 

2.06 

2.97 

2.09 

2.67 

3.22 

0.61 gm. 

0.62 

1.23 

1.17 

0.55 

1.33 

1.04 


IS. 17 gm. 7 davs 
(Probable 23.35 gm. 9 days) 


6.55 gm. 7 days 
(Probable S.41 gm. 9 davs) 


••'.lal^raperio^ of’ flTvs \7 gT ^ S days (tabIe Cal- 

fr ° m chemical irritation of the nerit ^ probably extr «cted. It may result 
molecule does not diffuse across tlmmoml’ * bcorctlcall - v the lar ge protein 
t fueled in peritoneal lavage is obscure Tt ^f' ^ ? atUre ° f 1he protein ex ~ 
of protein represents text products l! ,SUnk,1 °"' n wlle ther such large amount 

Pr0duas ‘ 1,1 our P atl ent it did not result in hypo- 
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proteinemia, because the plasma proteins remained between 14 and 16 mEq 
per liter. 

The potassium cation was purposely omitted from our perfusate solution. As 
in a previous publication, we have pointed out that potassium is potentially 
toxic, especially in anuria where the main route of excretion is blocked. Table 5 
shows that in the 9 dayxs of perfusion a total of 18.73 grams, or 480 mEq, of 
potassium were extracted—approximately' 32 times the total quantity of potas¬ 
sium in the plasma of a normal individual. The plasma potassium, which was 
8.5 mEq per liter at the beginning of lavage, dropped promptly to 5 mEq per 
liter. 

From table (3 it can be seen that a total of 7.6 gm. of phosphorus was removed 
in 7 days. It was not calculated on 2 day's, but on the basis of the average removal 
for 7 day's, it is evident that in 9 day's approximately' 9.7 gm. were extracted. A 
number of potentially' toxic substances may be associated with phosphorus. It 
is well known that in uremia phosphates tend to be elevated, resulting in a re¬ 
ciprocal lowering of plasma calcium and tetany'. 

Table 7 shows the amount of uric acid, creatinine, and creatine removed during 
the extraction period. When calculated on a 9-day' basis, it is evident that "c 
removed more than 11 gm. uric acid, 23 gm. creatinine, and 8 gm. creatine. In 
such a patient with a marked caloric deficit, creatinine, not normally present 
in the urine, indicates tissue, and especially muscle, breakdown. 

At the end of the perfusion period, which was 25 days after the onset of nmina, 
the patient showed no clinical evidence of uremia, as a satisfactory fhii 1111 
electroly'te balance was maintained. At the insistence of the family, the ki ®ys 
were explored at that time and were found to be completely necrotic. n e | 
these circumstances, the peritoneal lavage tube was removed, and the pa ,e ^ 
was allowed to die. At autopsy, the kidneys were found to be complete } 1 
stroyed. There was little evidence of peritoneal reaction as a result of the 
ment of the above aseptic perfusion technique. We are convinced that 
could have been continued in this case, with the further extraction ° 
amounts of undesirable substances, including many unknown organic aci 
toxic compounds. 


SUMMARY 

These data have been reported to indicate the potentiality' of the periton ^ 
as a dialyzing membrane. We believe that the usefulness of the peritoncu 
been overlooked. Peritoneal lavage is a relatively simple procedure ^ ^ 
applicable to a large number of patients. It should again be emphasiz 
is not practical in all cases of acute renal failure, for example, foArtificial 
operative intra-abdominal operations, ileus, or marked adhesions. 1 c > n 
kidney', intestinal and peritoneal lavage all have their indications an 
specific instances of acute renal failure. >411 should be instituted on J ^ 
cheated. To date, they have been used either incorrectly' or at a ^^ u( j c (Jut 
they were unnecessary', so that one cannot appraise their value or c °^| | flVB{rc 
any' of these procedures has saved many' lives. As a result of P on 0 
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there have probably been far more fatalities than there have been lives saved. 
With appreciation of the proper mechanical features of the procedure and the 
use of a correct solution, it is evident from the data reported here that the 
peritoneum is a highly efficient membrane for the diffusion and removal of un¬ 
desirable products from the plasma and body fluids during temporary renal 
failure. 
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FIRING'S SYXDROME DUE TO ADRENAL CORTICAL ADEXOkLA. 

A SURGICAL CLUE 


GORDON' D. OPPEXHEEMER, J. LESTER GABRLLOVE, ALAR 10 
VOLTERRA and HAROLD A. LEAR 


Froi?i Ike L'rolocical Service and the Endocrine Section oj Ike Medical 
Services. The Mt. Sinai Hospital, A'cir York , A . i . 


Sunrical cure of a patient with Cushing’s syndrome due to an adrenal cortical 
denoma is sufficiently rare to warrant the reporting of such a case. 


CASE REPORT 

iMSH Xu. (3027SS) D. F., a 26 year old single white woman, was admitted 
o the Mount Sinai Hospital in December 1947, complaining of severe back 
iaiu. She had been well until 2 years prior to a dmi ssion when she was hospi- 
alized elsewhere because of a similar attack of back pain which diminished on 
>ed rest. During the past few years she had had attacks of sudden pain in the 
ibs accompanied by a peculiar snapping sound. The pain would decrease after 
vverul weeks, only to recur. Six weeks before admission while bending, she 
ward a loud snapping noise in her back following which severe pain developed 
n the lumbar region. She remained in bed and subsequently sought hospitaliza¬ 
tion iiecause of persistence of the pain. 

-Although her menses had been normal and regular until the age of 26, she 
had had amenorrhea during the 2 years prior to admission. During the past 
few years she had noted slight hirsutism and pufhness of the face and a 20 
pound gain in weight. There had been no change in her voice. 

The physical examination revealed obesity localized to the trunk of the body, 
and a moon-like fades (fig. 1). The hair distribution was normal except for a 
mild hypertrichosis of the upper lip. cheeks, and temple. The teeth were in very 
poor condition. Many areas of point tenderness were present over her ribs. 
The blood pressure was 150 95 mm. of mercury. Purple striae were present 
o\er the lateral aspects of her breasts, abdomen, and thighs. Xo abdominal 
masses were palpable. The clitoris was not enlarged and the pelvic e xamin ation 
"a- negative. The extremities were thin, and ecehymotic areas were present on 
her thighs and legs. A marked kyphoscoliosis was present and tenderness was 
noted upon palpation of the lower thoracic and lumbar spine. The neurological 
examination was negative. 

Die latxjratorv examination revealed the blood count to be normal except 
lo. a relative neutrophil polynucleosis. The urine showed no abnormalities. 

" on throcyte sedimentation rate was 70 mm. hour. The blood urea nitro- 
u-i. the serum chloride, carbon dioxide content, cholesterol, and total protein 
!u-.nunattoii- were all normal. The serum calcium and inorganic phosphorus 

'*■ ' "' m ‘ n,, nnal. but the alkaline phosphatase was elevated to 39 King. 
■ mi tmng units. Ihc serum sodium was 156 mEq liter. The glucose tolerance 
"m i ua> dialtctic in character. The urinary excretion of the neutral 17-keto- 




548 


OPPENHEIMER, GABRILOYE, VOLTERRA AND LEAR 


steroids was 4.2 mg./24 hours (within the normal range). The basal metabolic 
rate was minus 34 per cent. A marked generalized osteoporosis was demon¬ 
strated by means of x-ray examination. The sella turcica was roentgenologicslly 
normal. Multiple (fifty-three) fractures of the ribs and sternum were present 
as well as compression fractures of all the lumbar and some of the thoracic 
vertebrae (fig. 2). Excretory urograms were normal. No abnormality was noted 
after bilateral perirenal insufflation in conjunction Math excretory' urography 
even with tomographic technique. 




J. A. /I, A-| a_) KUVIUA <U JCttlD — , - tonnnrOSlB 

and deformities. C, showing multiple compression fractures and os P 


In view r of the absence of a demonstrable adrenal tumor by x-ray, a 
of diffuse bilateral adrenal cortical hyperplasia w r as made. os jtion of 

Androgenic therapy v r as instituted in an effort to increase t e e P^ ^ ^ 
protein matrix in the skeletal system and thus aid in the reca ci ca flll 
bones. X-rays taken 1 month later showed no improvement, u ^ ^ ( ] en10 n- 
increase in osteoporosis and further collapse of the lumbar verte ra ^ trea t- 
strafed. Because of the rapid progression of the disease, more e 
ment became imperative. With a view to possible unilatera a re 
exploration was decided upon. 
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In March 194S, a left lumbar adrenal exploration was performed (G. D. O.), 
.the left side being chosen arbitrarily. After careful exploration of the left supra- 
xrenal area, a sm all thin rim of adrenal tissue estimated to be less than 1 gm. 
;in weight was found high under the left crux of the diaphragm. It was realized 
that the atrophy of the left adrenal reflected the probable presence of a 
-functional contralateral cortical tumor. Therefore, the atrophic adrenal gland 
- was left undisturbed. The postoperative course was uneventful except for the 
status of the operative wound. The wound failed to heal by primary intention 
and gaped following removal of the sutures. Eventual healing took place over 
a period of four months. 

Three months after the first operation, in June 1948, following preoperative 
preparation with whole and lipo-adrenal cortical extract, a right lumbar ad¬ 
renal exploration (G. D. 0.) was performed. In the suprarenal area a smooth 
encapsulated, yellowish-brown tumor about 3 cm. in diameter and weighing 



' Fig. 3. Adenoma of adrenal cortex 

h 9.G gm. was seen. The tumor was removed leaving behind a very' small fragment 
i . °f alr °phic adrenal tissue. The pathology report was “fragment of adrenal gland 
c °rtical adenoma of the adrenal (fig. 3). Microscopically, with routine 
I cm atoxylin and eosin stain, the tumor is seen to consist of fairly uniform cells, 

I arranged in irregular clusters and networks separated by capillaries. The nuclei 
are small and moderately dark staining while the cytoplasm shows a variable 
'.P 01 con tcnt. Xo cell atypism, nuclear hyperchromatism, or mitoses are seen. 
>erc is one focus of degeneration with cholesterol deposition present” (fig. 4). 

Patient tolerated the procedure well and her clinical condition remained 
gcxx until 12 hours postoperativelv when a precipitous fall in blood pressure 
'■ la'° "P 1 ehrdcal picture of shock. She was treated vigorously with 

in^«' l0SCS an( l hpo-adrenal cortical extract, continuous intravenous 

' and' 101 ' ?' ucoso * n sa i' ne > the parenteral administration of adrenalin in oil, 
treat 1 to "*’ uuous intravenous drip of neosynephrine. Despite this vigorous 
of Tfgxn'* rcma ' ne< ^ ' n Profound shock for 3G hours with a systolic pressure 
nim. mercury. The blood pressure then rose to 110 70 mm. of mercury 
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and she appeared somewhat improved clinically. The course during the next 
few weeks was stormy and marked by sudden episodes of shock which gradually 
responded to the administration of adrenal cortical extract and parenteral 
fluids. Eventually it was possible to reduce the dosage of supplementary adrenal 
cortical extract and to discontinue it. Subsequently, it was readministered for 





and bypo- 


Fiq. 5. Postoperative appenrance 

short periods on several occasions when loss of appetite, weakness, 
tension suggested some degree of adrenal insufficiency. . ^ ( | |C 

During the immediate pre- and postoperative period, the patient icce '^ jj 
folloxving specific hormonal therapy: Four hours before operation, o <j c ^ ^ 
adrenal cortical extract intramuscularly and 10 cc of whole adrenal ex^ra^ ^ ^ 
cutaneousty were given. Immediately prior to operation she recen an d 
lipo-adrenal extract intramuscularly', 20 cc of whole extract intrax eno . ^ 

20 cc subcutaneously. During the course of the operation she " as 
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of lipoadrenal extract intramuscularly and 5 cc of whole extract intravenously 
: twice. Postoperatively the dosage was 3 cc of the lipo-adrenal extract intra- 
. muscularlv and 5 cc whole extract subcutaneously at first even- hour and later 
- every three hours. During the period of postoperative shock she also receh ed 
: 0.5 cc of adrenalin in oil (1:500) subcutaneously ever}- \ hour and neosynephrine 
. 8 mg. per hour by continuous intravenous drip. 

; In addition, her postoperative course was complicated by failure of the wound 
to heal, and final healing occurred after many months by secondary intention. 
A phlebothrombosis of the inferior vena cava developed and also a bizarre 
'i cerebral picture characterized by a toxic psychosis and neurological signs sug- 
gestive of cerebral arterial thrombosis. The compression fractures of the spine 
*( and a postoperative contracture of the left leg presented major orthopedic 
4 problems in her rehabilitation. She was finally discharged from the hospital 
Vi in December 1948, approximately 6 months after removal of the adrenal ade- 
\ noma. At that time a partial contracture of the left leg was her sole residual 
i,i disability. 

In October 1949, 16 months postoperatively, she was re-admitted to the hos- 
/ pital for study. Her menses which had returned in March 1949, were now regu- 
||'i lar. The change in her appearance was striking. The face had assumed its nor- 
/. mnl contours and the peri-orbital puffiness and facial hirsutism had disappeared 
A (fig. 5). The obesity of the trunk was markedly diminished and the purple 
i striae were now white scars. The blood pressure was normal. The serum sodium 
' was normal and the glucose tolerance curve which had been diabetic in char- 
- acter was now flat. The basal metabolic rate, previously minus 34 per cent, was 
plus 2 per cent. Three years after operation the patient was in excellent health 
and asymptomatic. 

DISCUSSION 

In 1932 Cushing 1 described 12 instances of a syndrome which he ascribed to 
pituitary basophilism since he found the disorder to be frequently associated 
with a basophilic adenoma of the pituitary gland. Although examples of the 
sjndrome had been described prior to his report, the eponym of Cushing’s 
disease was subsequently applied to it. Since this paper, however, instances of 
( ashing s syndrome have been noted not only in conjunction with pituitary 
asophilic tumors but also in association with other types of pituitary tumor 
an with either diffuse hyperplasia or tumors of the adrenal cortex. Less com¬ 
mon!} it has been associated with tumors of the thymus or “nrrhenoblnstomns” 
° ', c o'aiy or has even been found in the absence of any overt endocrine 
pat o oga 1 As a consequence many authors have denied Cushing’s concept 
primary pituitary basophilism especially since it has become increasingly 
apparent that whatever the primary cause of the disorder, the clinical mani- 
e. tat ions are the result of adrenal cortical hyperfunction. Included among the 
. c\, cnee marshalled against Cushing’s thesis was the fact that although baso- 

H • Hull. J. Hopkins llosp., 60: 137. 1932. 

‘ H nEr W " T^' 1 U: CUn - Endocrinol., 3: 445. 1943. 

■ >maker. \\ . and Anderson. 1..: The Xcw Intcmat. Clin., 4: 244, 193S 
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philic adenomas were encountered in 3.1 per cent of the 127 pituitaries examined 
by Brauchli/ in 3.1 per cent of the 260 pituitaries reported by Susman/ and 
in 7.2 per cent of a series of 1000 patients studied by Costello/in none of these 
patients were there any evidences of Cushing’s syndrome. However, such ob¬ 
servations did not necessarily eliminate a causal relationship between that 
type of tumor and Cushing’s disease since eosinophilic adenomas occur in pa¬ 
tients without acromegaly or gigantism and no one denies such an etiological 
relationship. Furthermore, hormonally inert adrenal cortical tumors are com¬ 
mon. Some light was shed on the pituitary adrenal inter-relationship in Cushing’s 
syndrome by the observations of Oppenheimer and his associates. 7 '* In 24 in¬ 
stances in which a basophile adenoma of the pituitary was found in the absence 
of Cushing’s disease, the adrenals were all normal. On the other hand, in 18 of 
24 instances of Cushing’s syndrome pituitary basophilic adenomas were found. 
In one other patient an increase in the number of basophiles was present in the 
pituitary gland. In 16 of these 24 patients there was an associated adrenal 
cortical hyperplasia and in only 4 were the adrenals normal. To these observer;, 
the findings suggested that although pituitary basophilic tumors need not result 
in Cushing’s syndrome, when there was such an association, the clinical mani¬ 
festations were mediated via the adrenal cortex. Further clinical evidence o 
the importance of the role of the adrenal cortex in producing the picture o 
Cushing’s syndrome was afforded by the finding of adrenal cortical tumors in 
the absence of gross pituitary changes. In addition, thymic tumors encountc 
in conjunction with this disorder are invariably associated with adrenal cortica 
hyperplasia 9 and so-called “arrhenoblastomas” producing this syndrome apF ar 
to be tumors of aberrant adrenal cortical tissue. This concept of the importance 
of the adrenal cortex in the genesis of the Cushing syndrome was also ac ^ 
by Thompson and Eisenhardt 8 who collected 98 instances of Cushing s ^ nc r ° 
with autopsy findings. However, they did not report on the correlation 
pituitary and adrenal cortical disease. In 60 cases, pituitary adenomas ^ 
found, only 49 of which were basophilic. In 22 cases an adrenal cortica 
was encountered of which 16 were malignant and 6 were benign. In one a ■ ^ 
tumor was found, in another an “arrhenoblastoma” and in 12 no demons 


tumor of ary gland was observed. . . o | )scrva . 

Several important physiological findings explain the pathologies ° 
tions encountered in Cushing’s syndrome. It had been reported by nu^ 
hypophysectomy results in adrenal cortical atrophy. On the other ' al \ 
observations revealed that the administration of pituitary extracts or ^ 
the purified adrenocorticotropic fraction produced adrenal cor ica . ^ 

pjjy.n.is pjjg recen (; clinical demonstrations that Cushings s}n rom 


4 Brauchli, H. Frankfurt. Zeitschr. f. Path. 31: 459,1925. 
* Susman, W.: Brit. J. Surg., 22: 539, 1935. 

« Costello, R. T.: Am. J. Path., 12 : 205, 1936. 
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produced by the prolonged administration of 1 7 -hydroxy-l 1-dehydroeort icos- 
terone (compound E, cortisone) or of adrenocorticotropin, would tend to re¬ 
solve the dispute as to the role of the pituitary and the adrenal cortex in the 
genesis of the naturally occurring disease picture. It seems likely therefore that 
the primary site of the clinical disorder may be either the pituitary or the ad¬ 
renal cortex. It remains to be demonstrated, however, that in those instances 
of Cushing’s syndrome attributed to pituitary basophilism there is actually an 
increased secretion of adrenocorticotropin. 

Recent observations also explain the pathological findings of Crooke. 13 This 
investigator described a peculiar hyalinization of the basophile cells of the non- 
adenomatous areas of the pituitary gland in patients with Cushing’s syndrome. 
Of the 12 patients studied, 6 had basophilic adenomas, 3 had thymic tumors 
and 3 had adrenal cortical disease. These observations have since been con¬ 
firmed, 3 but their true significance has been widely debated. It had been sug¬ 
gested that these findings represented evidences of pituitary hyperactivity or 
contrariwise that they were merely the manifestations of pituitary hypofunetion 
secondary to adrenal cortical secretion. In a recent autopsy study on patients 


who had received cortisone therapeutically, these hyaline alterations were found 
in the pituitary gland. 1 * It thus appears that the hyaline alterations represent 
changes incident to a high level of circulating adrenal cortical hormone. 

It must be emphasized that not all instances of adrenal cortical hyperfunc¬ 
tions are associated with the clinical features of Cushing’s syndrome. In general, 
the adrenal cortex produces at least 3 types of hormone, a salt retaining hormone 
resembling in action that of desoxycorticosterone; glycogenic corticosteroids for 
which compound F is the prototype; and a group of sexogens including andro¬ 
gens, estrogens and progesterone. The evidence available would suggest that 
the salt retaining hormones are formed in the zona glomerulosa, the glycogenic 
corticosteroids in the zona fasciculata, and the sexogens possibly in the zona 
reticularis. Overproduction of any of these groups of steroids results hi a charac¬ 
teristic syndrome. The androgenital syndrome be it of a virilizing or feminizing 
nature is a purely sexual syndrome resulting presumably from an overproduc¬ 
tion of one or more of the sexogens. This syndrome is discussed in detail in a 


Paper on the “I irilizing Syndrome” by Softer, Gabrilove and their associates. 13 

>e syndrome encountered in association with the overproduction of the salt 
retaining hormone is not as yet clearly delineated but recently such a case has 
K? vn observed in our hospital and is to be reported elsewhere. 

>e overproduction of the glycogenic eorticoids is associated with the syn¬ 
drome under discussion. Clinically the most striking manifestations of Cushing's 
rornc consist of the development of a moon shaped facies, a buffalo-like 
° *!')'*.• ’ P^'hora, hypertension, amenorrhea in females, purple alxlominal striae, 
fflucose tolerance curve, osteoporosis, purpura and ecchymoses. In 
pohC’ 0 "' *^ 1C . re ' s °^ tei1 n °ted weakness, asthenia, mental changes, polyuria and 
1 >< 'P>ia. T ho disorder is far more common in females than in males ii 


in a ratio 


u J - Path, and Bnct41: 339, 1935. 

juour, I,.; Science, 112 : 429, 1950. 
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of 4 or 5 to 1. It is quite uncommon in the post menopausal age group and occurs 
far more frequently postpuberally than prepuberally. It is now known that 
many of these manifestations result from the nitrogen wastage encountered in 
this disorder and can be produced in the normal subject by the administration 
of compound E or adrenocorticotropin. Further details as to the physiological 
basis for the clinical manifestations of the disease are discussed by Softer and 
Gabrilove. 16 


The diagnosis can be established by the demonstration of an increased uri¬ 
nary excretion of the glycogenic corticosteroids (the 11 oxycorticoids) 17 ''*■ “ 
and by the demonstration of a positive salt tolerance test. 10 • 11 On occasion, a 
hypochloremic alkalosis is encountered which presumably reflects depletion of 
the potassium stores of the body. The blood picture is usually that of a poly¬ 
morphonuclear leukocytosis, lymphocytopenia and eosinopenia. 

Proper therapy is dependent on the underlying pathological lesion. Since the 
manifestations of the syndrome reflect adrenal cortical hyperfunction, it is 
necessary to decide whether the disorder results from an adrenal cortical tumor 
or diffuse adrenal cortical hyperplasia. If a tumor is present, especially if it be 
benign, surgical cure may be hoped for. If the adrenal lesion is hyperplasia, 
radiation of the pituitary with a total dosage of 4000 r is indicated. Not infre¬ 
quently this may result in amelioration of the clinical picture. If, bowel er, no 
improvement is noted following this mode of therapy, unilateral adrenalectomy 
should be performed although the likelihood of resultant cure is not great. 

The diagnosis of the presence of an adrenal tumor may be facilitat y 
means of two procedures. One of these is perirenal insufflation in conjunction 
ivith laminography. A negative result however does not exclude the P r( ^ en ^' 
of a tumor. A second aid is afforded by means of the measurement of the 2 ^ 
urinary excretion of the neutral 17-ketosteroids. In general, one may say ^ 
in the presence of diffuse hyperplasia the urinary excretion of these compoun 
is normal or only slightly elevated. If the underlying lesion is a benign 1™°^^ 
values encountered are usually normal whereas the urinary r excretion o 
steroids, especially the beta fraction, is markedly elevated with carcino 

However, these findings are not invariable. 22 ' 27 xclude 

Not infrequently it is advisable to explore the adrenals in order o e. 
the presence of a tumor. In a series of 21 instances of adrenocortical tumor 
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ciated with obesity in children, Marks and his associates found the left adrenal 
to be involved in 75 per cent of the cases. 53 It would therefore seem ad\ isable, 
especially in view of its anatomical accessibility, to explore this side first if the 
site of a suspected tuinor is not known. 

Benign tumors causing Cushing’s syndrome are less common than malignant 
lesions. According to Wilkins, 23 ■ 30 adrenal hyperplasia as a cause of Cushing’s 
syndrome is uncommon in children under the age of ten. However in the series 
of 27 instances of Cushing’s syndrome in children under the age of 16 collected 
by Farber and Iris associates, 81 they observed a pituitary basophilic adenoma 
in 8, an adrenal cortical tumor in 4, adrenal cortical hypertrophy in 4 and a 
thymic tumor in one. In the adult, however, the incidence of adrenal cortical 
hyperplasia in association with this syndrome exceeds that of tumor. The high 
incidence of malignancy when the syndrome is due to an adrenal cortical tumor 
is shown by the figures reported by Thompson and Eisenhardt who noted that 
1C of 20 instances of adrenal cortical tumors associated with Cushing’s syn¬ 
drome were malignant. In Wilkins’ series of 70 instances of adrenal cortical 
tumor in children producing the adrenogenital and/or Cushing’s syndrome, 
malignancy was proven in at least 30. Of the 24 instances of adrenal cortical 
tumors associated with obesity in children collected by Marks and his associates, 
only 4 were stated to be benign adenomas. Furthermore of the 12 instances of 
adrenal cortical tumor collected by Engstrom- in his compilation of the urinary 
excretion of the neutral 17-ketosteroids in Cushing’s syndrome, only one was 
an adenoma. Only one out of 8 cases of Cushing’s syndrome due to tumor re¬ 
ported by the Mayo Clinic was benign. 13 • 15 • 33 On the other hand, in a series 
studied by Cahill and Melicow 3 ' a benign lesion was encountered in 4 out of 5 
instances of adrenal cortical tumor in association with Cushing’s syndrome. 
Weinberg 35 in a series of 34 cases of this disorder due to adrenal tumor found 
80 per cent to be malignant. In general, therefore, it may be concluded that the 
incidence of a benign cortical tumor is less common than that of a malignant 
tumor in those instances of adrenal cortical neoplasm producing Cushing’s 
syndrome. 


The surgical removal of an adrenal cortical tumor associated with Cushing’s 
syndrome is fraught with great danger. In 1933, Cecil 36 although not giving 
< ctails, remarked that the mortality rate was high and that this was usually 
i no to atrophy or absence of the contralateral gland. Indeed be stated that in 
per cent of the cases, the “suprarenal opposite to the one occupied by tlie 
timor was absent or inadequate to support life.” Since Ids report, the impor- 
anec of contralateral adrenocortical atrophy or absence in patients with Cush- 
g s sj ndromc due to adrenal cortical tumor has been repeatedly emphasized. 


Wilkin Ji M V Tlr ma ,5’ M ' nnd Warkany, J.: Am. J. Dis. Child., 60 : 923, 1910. 

»W v • L.: J Clm. Endocrinol., 8 : 111 , 1919. 

« i'.I,,'" 8 ’ I 1 'y, A< h ■ "} Fed., 3: 159 191S. 

"Waltere W .'.’J ir'T 1 F n and I’ostoloff. A. V.: Am. J. Dis. Child., 65: 593, 1913. 
» S' ■>'',<!,Kepler, E. J. Ann. Surg.. 107: SSI, 193S. 

» Cahill r V "'i aV V ' M - , and Kepler. E. J.: Ann. Surg., 100 : 670, 1931. 
a We n W 1 ' v d ?- Ic ! lcmv ' M -M-: J. Urol., 64: 1 , 1950. 

»■ Corin'/'' Statc J - Mod.. 41: SSI, 1911. 

'-ecu, 11. I..: J. A. M. A., 100: 463, 1933. 


556 


OPPENHEIMER, GABRILOVE, VOLTERRA AM) LEAR 


In 1941, Weinberg collected 34 instances of adrenal cortical neoplasms reported 
in the preceding 14 years. In 21, the contralateral adrenal was atrophied, in 2 
it was absent and in 10 it was normal. More recently Spence and Thompson* 
have reviewed the literature in this respect. It is also now apparent, as empha¬ 
sized by Cahill 88 that it is the metabolic or Cushing syndrome, rather than the 
adrenogenital syndrome that is associated with these contralateral changes. 
Indeed Cahill 87 has found that removal of a tumor associated with the adreno¬ 
genital syndrome is relatively safe, whereas removal of a tumor associated with 
Cushing’s syndrome is frequently fatal. The physiological reason for contra¬ 
lateral atrophy in Cushing’s syndrome due to adrenal cortical tumor is now 
evident since the demonstration that the administration of adrenal cortical 
extract or preferably compound E induces cortical atrophy. 89 

It is thus obvious why the mortality rate following surgery for adrenal cortical 
tumor in Cushing’s syndrome has been so high in the past. Thompson and Eiscn- 
hardt in a collected series reported that all 18 patients subjected to surgical 
removal of the tumor had died. The statistics published by the Mayo Clinic 
however, have been considerably better. However, in all reported cases except 
one from the latter group the underlying lesion was malignant. In some of these 
instances but undoubtedly not all, some functioning metastases were left in situ. 
It is therefore understandable why the operative mortality reported in in 
stances of adrenal carcinoma associated with Cushing’s syndrome is better t an 
that in benign tumor. . , 

It is difficult to find reports of a successful surgical removal of benign n r ™ 
cortical tumors associated with Cushing’s syndrome. One case each has 
reported by Wilhelm and Gross, 25 Walters and Sprague, 18 and Can 
Melicow.* 4 • 

Patients with a benign lesion successfully operated on are cured. 1 lie prop ^ 
in those with malignant lesions )vho have been successfully opera! on 1S 
apparently hopeless. Of 70 instances of adrenal cortical tumors causing ^ 
the adrenogenital and/or Cushing’s syndrome collected by Wilkins, ^ ^ 

said to be cured. However he did not separate those with Cushing s 
alone. In general, the prognosis in carcinoma is poor, death usua y oc . (f( j 
within a year. Nonetheless, in a case of adrenal cortical carcinoma ass^.^ 
with Cushing’s syndrome studied at our hospital and reported y ^ ^ 
the child is well 4 years postoperatively. A similar instance was repo 
the Mayo Clinic. In 18 cases of adrenal cortical tumor associate 
not subjected to surgery reported by Marks and his associates, ca 


in a period of 4 to 48 months. _ > , H me cau-^ 

It is apparent that a successful surgical outcome in Cushing s sy n ro ^ ^ ^ 
by adrenal tumor is dependent on the type of underlying lesion asv ^ icra py has 
pre- and postoperative management. Hitherto specific replacemen ^ ^ntly 
been attempted with the use of whole adrenal cortical extract an m 
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lipo-adrenal extract in addition to the parenteral administration of fluid and 
salt. The use of desoxy corticosterone also has been advocated by some ob¬ 
servers. The case reported is an instance of successful surgery employing such 
means. With the recent introduction however of compound E (17-hydroxy-ll- 
dehydrocortieosterone) and adrenocorticotropin, it is anticipated that in the 
future, surgery for these tumors will be safer. It is now our policy to admmis- 
ter adrenocorticotropin preoperatively in order to stimulate the contralateral 
atrophic adrenal in spite of the risk of stimulating malignant tissue and of 
interfering with wound healing. Postoperatively both adrenocorticotropin and 
cortisone are concomitantly administered in order to stimulate the contralateral 
adrenal to produce adrenal cortical hormone and also to provide specific therapy 
in adequate dosage even if the adrenal cortical response to the pituitary fraction 
is inadequate. Later, cortisone and subsequently ACTH are gradually with¬ 
drawn thus permitting the endogenous production of ACTH to be resumed 
The interference with wound healing caused by the glycogenic steroids so 
well illustrated in this patient has recently been reproduced experimentally by 
Ragan and his associates. 41 


SUMMARY 

A surgical cure of Cushing’s syndrome due to benign adrenal cortical tumor 
is reported. The problem involved in diagnosis and management are discussed 
in the light of present day physiological knowledge. 

17 E. 9G St. ( G.D.O.) and 2 TF. 82 St. ( J.L.G.), New York City, N.Y. 
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THE DISTRIBUTION OF RENAL ISCHEMIA PRODUCED BY EPI¬ 
NEPHRINE AND NOR-EPINEPHRINE AS DEMONSTRATED BY 
THE FLUORESCENT DYE VASOFL A VINE * 


JAY B. MOSES 

From the University of Rochester, School of Medicine and Dentistry, The Buswcll Urological 
Research Laboratory, Rochester, A'. Y. 


Renal ischemia is believed by a number of investigators 1, *■‘ to be a 
factor in the production of acute renal failure in crushing injuries, shock, bums, 
transfusion reactions, and other conditions of similar character. This condition 
is often referred to as “lower nephron nephrosis”; a term which is quite mis¬ 
leading since the renal damage is not necessarily confined to the lower portion 
of the nephron. 6, 6,7,8 In these as well as in other conditions associated with 
shock, there is an increase in circulating epinephrine and nor-epinepbrine. 1, M 

Studies relating to the circulation of the kidney with an intact vascular sys¬ 
tem are relatively rare; the work of Trueta et al . 11 being a noteworthy excep¬ 
tion. Attention in the past seems to have been focused mainly upon the response 
of isolated vessels or perfused organs to epinephrine and nor-epinepbrine. 
The methods hitherto available for the study of the renal vessels have not been 


* A derivative of Thioflavine-S, available from National Aniline Division, Allied Che 
cal and Dye Corporation. 
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entirely satisfactory. Most of these methods, such as the quartz rod technique 
of Knisley," and India ink injection, have involved the undesirable factors of a 
disturbance of tissues, vascular reactions caused by manipulation, toxic side 
effects from large doses of dye, and abnormal injection pressures. 

It was decided to study the effect of epinephrine and nor-epinephrine upon 
the renal circulation by a method introduced by Schlegel 16 and modified by 
Moses, Emery, and Sehlegel, 16 which eliminates these undesirable conditions 
and produces a more physiological picture of the blood distribution of an organ. 
This method is based upon the affinity of the fluorescent dye vasoflavine for 
the walls of the blood vessels. 

This dye is prepared by extracting the commercial dye thioflavine-S with 
distilled water. Only minute quantities in the tissues are required for visualiza¬ 
tion since it is brilliantly fluorescent in ultraviolet light. In the test tube when 
examined under ultraviolet light a solution of 500 mg. per cent fluoresces yellow- 
orange, a solution of 50 mg. per cent fluoresces yellow-green, while a solution 
of 5 mg. per cent fluoresces blue-violet. The difference in this fluorescence and 
its significance is discussed at length in a previous publication. 16 The 16 per 
cent solution which is commonly used for in vivo studies and which is near the 
point of saturation, imparts a yellowish-green fluorescence to the vessel walls 
when exposed to ultraviolet light. Unlike most fluorescent dyes it diffuses 
slowly out of the vessels into the surrounding tissues. It may therefore be in¬ 
jected into a peripheral vessel and reach the desired organ in sufficient concen¬ 
tration to be well visualized; thus eliminating the undesirable manipulation of 
vessels and pressure injection near the site of the tissues to be studied. The dye 
is nontoxic, nonirritating, and produces no vascular response in experimental 
animals even in concentrations as high as 275 mg. per cent in the blood. 17 Its 
property of being rapidly cleared from the blood and fixed in the intimn of the 
vessel walls assures that only those vessels which are actually earning blood 
at the time of injection will be outlined by the dye, and that manipulation 
and squeezing of the tissues during removal of the organ and its handling prior 
to examination will not in any way alter the true picture of the circulation at 
the time of injection. 


METHOD 


bite male rabbits were used as the experimental animals. To establish the 
optimal dosage of epinephrine, fifteen rabbits were subjected to varying dosages 
of the drug (suprarenint) and the duration of renal ischemia measured. A 
do-age of 35 micrograms per kilogram of epinephrine intravenously was chosen 
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to work with since it was sufficient in this group to produce complete renal 
ischemia in rabbits for a period of at least one minute. 

The following technique was employed: The animal was anesthetized by an 
intravenous injection of a solution of nembutal, 60 mg. for every 5 pounds of 
body weight, and the abdomen opened using a small transverse incision. Hemo¬ 
stasis was secured and the wound was then held closed with small bulldog clips. 
The animal was then allowed to remain undisturbed for a period of half an hour 
in order to recover from the immediate effects of surgery'. Thirty-five micro¬ 
grams per kilogram of epinephrine was then injected into an ear vein at a fairly 
rapid rate. Timing was started at the onset of the injection, and after the se¬ 
lected interval had elapsed, vasoflavine, 1 cc per kilogram of body weight of a 
16 per cent solution, was injected intravenously at the same site and the kidneys 
removed between 10 and 15 seconds after the injection of the dye. 

After the kidneys were removed they were sliced with a sharp knife and 
blotted on a lintless cloth or filter paper to remove any excess blood. These vrere 
then placed in glycerine U.S.P. The glycerine clears the tissue and slows down 
postmortem diffusion of the dye. Such specimens remain in good condition for 


Table 1. Degree of renal ischemia in rabbits which received epinephrine, 35 micrograms per 
kilogram of body weight, at the three time intervals noted below _ 


GROUF 

NO. OF ANHIALS 

INTERVAL ■ 

A 

! 8 

Control—no epinephrine 

B 

5 

1 minute 

C 

9 

If minutes 

D 

_ -Z- 

5 

2 minutes 


JtlSULT 


No ischemia 
Complete ischemia 
Partial ischemia 
No ischemia 


at least an hour. The sections were examined microscopically under u 
fight, and photographs were made for a permanent record. 1 hotograp ^ 
be made at any time within an hour after removing, but are best w icn 
during the first 10 minutes. 


OBSERVATIONS 


For the first series of observations of renal ischemia 27 animn per 

In group A, the control group, 8 animals were given vasoflavine, 
kilogram of body weight, according to the above procedure but wi ^. pn 
vious epinephrine injection (table 1, A). In all these animals there vas^ ^ 
distribution of dye throughout the glomeruli and vessels of the 'i 11 ^ 

no evidence of spottiness (fig. 1). In addition to this control group G >cr f ec (jng 
observed any spotty distribution in over 100 normal animals u in I 
this dye method. . . between 

Five rabbits were studied in group B, with an interval of one aI1( ] 

the injection of epinephrine (35 micrograms per kilogram of io } " ^ sc j icrn i3 
the injection of the dye (table 1, B). In all 5 there was complete rena 


as evidenced by the absence of fluorescent dye from the sections 
natural, greenish-yellow fluorescence of the kidney could be seen ( ^ 

The third group of 9 rabbits (table 1, C) received identical trea m 


xccpt 
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that the interval between epinephrine injection and the injection ofde ^ 
increased to H minutes. In all 9 of these animals there was a spotty distribution 
ofXe in the kidneys, characterized by scattered groups of fluorescent g omeruh 
and vessels in an otherwise nonfluorescent kidney. The reverse has a so een 
observed, that is, scattered areas of vaiying size in which there was no dye 

in an otherwise fluorescent organ (fig. 3). 

The fourth group of 5 animals (table 1, D) received the same treatment 
except that the interval was increased to 2 minutes. In all these animals there 
was no evidence of any renal ischemia. All vessels and glomeruli were brilliantly 
fluorescent (fig. 4). 



Fir,. 1. Photomicrograph of kidnev of rabbit in which only vasoflavine has been injected. 
No evidence of renal ischemia. (Taken in incident ultraviolet light.) (From group A, 
tabic 1.) 

The lesions seen in the kidneys of eases with acute renal failure following 
crushing injuries, burns, transfusion reactions, etc., have been described in the 
literature as being irregular in distribution throughout the organs. Bywaters, 
who revived interest in the syndrome, describes them as focal areas of necrosis. 15 

Our attention was drawn to the similarity between the spotty ischemia fol¬ 
lowing epinephrine injection and the focal necrosis in this type of kidney pa¬ 
thology. This has also been emphasized by Oliver. 19 

1'rom our observations it seems reasonable to conclude that all vessels of the 
kidneys are not sensitive to epinephrine to the same degree, at the same time, 
furthermore the recovery from the vasoconstrictive effects of epinephrine is 
more delayed in Mime areas than in others. 

lUnaters, 1.. 1,..- I)i«cu«inn on the effects on the kidney of trauma to parts other 

'I,., 1 urinary tract, including cru-li syndrome. Proc. Ttov. Soc. Med., 35: 321 19-12. 

Itvrr, Jean-. Personal communication, material to be published. 




Fig. 2. A , photomicrograph of kidney of rabbit ^^^^^hotomicrograp^ 1 °/u there b' 
acident ultraviolet light.) No dye has been injected. X ■ »P j ec ted but in ^ C ^ 3 blc l- 1 
abbit in which both epinephrine and vasoflavine have . > (From group b, 

omplete renal ischemia. (Taken in incident ultraviolet ig 





Fig. 3. A anil B, photomicrographs of kidney of rabbit showing two types of dye dis¬ 
tribution in partial renal ischemia. (Taken in incident ultraviolet light.) (From group B, 
table 1.) X12. 



1 n. I I’h'Gomicriigraph of kidney nf rabbit in which both epinephrine and vasoflavinc 
iinjected, but in utiicli there is no evidence of renal ischemia. (Taken in incident 
Ultt.i\ inlet light I ir.roitp group 1), table l.l XI- 
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The question is now raised: Can we assume that the ischemia produced by 
these relatively high doses of epinephrine bears any resemblance to that which 
might be produced in the organism under physiological conditions? Accordingly 
in a group of 5 animals (table 2, A) the dosage of epinephrine was lowered to 
0.5 microgr&ms per kilogram of body weight which probably more nearly ap¬ 
proaches the physiological level. 9 The time interval was reduced to 30 seconds 
since this tvas the borderline interval for the production of renal ischemia with 
this dosage. As can be seen in table 2, A, there is an individual variation between 
animals under exactly the same conditions. Partial ischemia occuiTed in two 
animals while in the others no ischemia was produced. 


Table 2. Degree of renal ischemia in rabbits which received epinephrine 0.5 nucroijrams pc 
kilogram of body weight , and a time interval of SO seconds 


EXIT. NO. 


AN I UAL 


DCA 


ISCHEMIA 


Group A 

1 

416 

None 

None 

2 

419 

None 

Partial 

3 

402 

None 

None 

4 

467 

None 

Partial 

5 

464 

None 

None 

Grouv B —. 

6 

397 

1 mg. daily X 19 

Partial 

7 

398 

1 mg. daily X 20 

Partial 

8 

400 

1 mg. daily X 22 

None 

9 

412 

1 mg. daily X 25 

None 

10 

410 

1 mg. daily - X 26 

Partial 

. , while 


_>_i____ 

Note that group A did not receive any desoxycorticosterone acetate (DCA) _ 
group B received pre-treatment with. DCA 1 mg. daily intramuscular } or 


noted above. 


That the variability in the response of these animals to epinephrine is a ^ ^ 
of the variation in the animal’s own production of epinephrine or 
dependent upon other factors produced by the animal which mig i 
it to epinephrine are both possibilities to consider. ,, fln( j 

It has been observed by Raab, 50 Raab, Humphreys and Lepesc '^ 
others cited by them that in normotensive human subjects the press ^ 
of subcutaneously administered epinephrine, infusions of epinephnajb 
epinephrine -were significantly intensified after several days 0 ^ ramusc u- 
with daily doses of 10 mgs. of desoxycorticosterone acetate (DC 

an Am. 

50 Raab, W.: Cardiovascular effects of desoxycorticosterone acetate in m 

J., 24: 365, 1942. „ „ ^ .. .. nf nKSS or effects"; 

51 Raab, W., Humphreys, R. J. and Lepeschkin, E.: Potentiati j Clin- I nVf5 

nor-epinephrine and epinephrine in man by desoxycorticosterone a 

gat., 29: 1937, 1950. 
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larly. Selye 1 has described definite vascular changes and hypertension foil owing 
prolonged administration of it. 

These investigations seemed to lend support to the idea of a difference in the 
sensitivity towards epinephrine depending upon adrenal cortical activity - Con¬ 
sequently another group of 5 male rabbits was selected and to each of them was 
administered 1 mg. of DCA in oil* intramuscularly daily for 19. 20, 22, 25. 
and 26 days respectively (table 2, B). At the end of each period the animal was 
subjected to the same procedure as outlined above. An interval of 30 seconds 
between injection of epinephrine and vasoSavine was selected, and the dosage 
of epinephrine was 0.5 microgram per kilogram of body weight. Partial renal 
ischemia was produced in 3 of the 5 animals. Since in group A, to which no 
DCA was administered, partial ischemia was produced in 2 of the 5 rabbits, 


Table 3. Effects of epinephrine and nor~epincphrine on renal ischemia and blood pressure 
in rabbits treated vrith desoxycorticosterone alucoside (DCG) 


tXPT. S 

O. A \L 

DCG 

IXWT^VT. jppSSuSE 

ISCHEMIA 

BLOOD TZZSSVSX HE5POX5T 




Group A 



I 

422 

1 mg. 

0.5 /"kg. 

Xone 

Xo significant change 

0 

423 

1 me. 

0.5 

Partial 

Prolonged 




Group B 



3 

4GG 

5 mg. 

35 i /kg. 

Xone 

Definitely prolonged 

\ 

46s 

5 mg. 

35 7/kg. 

Partial 

Definitely prolonged 

5 

470 

5 mg. 

35 /kg. 

Xone 

Definitely prolonged 

G 

ASS 

5 roc. 

35 i /kg. 

Xone 

Shortened 

* 

472 

0 me. 

35 /kg. 

Xone 

Slightly prolonged 


t P TOU P -1. 1 me- of desoxycorticosterone glucoside (water soluble! was given in 100 cc 
<d 5 per rent dextrose solution over a period of H hours. In these experiments epinephrine 
■■as used In group B. 5 me. of DCG was given in 50 cc of 5 per cent dextTose solution over 
a period of 15 minutes. In this group norepinephrine was used. 


vc can unit conclude that no significance can be attached to tins increase and 
that we could not consistently augment the action of epinephrine by DCA. 

In order to evaluate further this blood pressure change. 2 rabbits were sub¬ 
jected to the same procedure outlined above for the DCA animals except that 
bhxKl pressure tracings were made by means of a manometer connected with a 
‘.mnula in the right carotid artery, before and after an infusion of 5 per cent 
e (out.lining i mg. of water soluble desoxycorticosterone glucosidei given 
■'tor a period ot II hours. The results as outlined in table 3. A show that there 
"a- no w],emia m the first animal and no definite prolongation of the epineph- 

» tw'' ^ ^foninvil: Acta IJndocrinolomca Inc.. 1050. pp 553 an( i 

• lZ ? v ,hMBch of t-ihn Bhnrmaceuricall^bomtorie* 

L ' " 1Tnu = 1 ‘ ri:- courtly „f Cil>a Pharmaceutical Company. Inc. 
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rine response. The second rabbit exhibited a more prolonged elevation of blood 
pressure and a partial ischemia. ' 

To avoid the untoward effects of repeated injections of epinephrine, chief of 
which is pulmonary edema and hemorrhage, 1-nor-epinephrine (Levopbcd*) 
was substituted. It was found that, for the purpose of causing renal ischemia, 
its effect did not seem to vary in type from that of epinephrine. Nor-epinephrine 
could be injected every 15 minutes in rather large doses over a period of several 
hours without adverse effects. The dosage of nor-epinephrine was set at 35 
micrograms per kilogram. The dosage of desoxycorticosterone glucoside was 
increased to 5 mg. and was given intravenously in 50 cc of 5 per cent glucose 
solution in a drip over a period of 45 minutes (table 3, B). No significant change 
was seen in the amplitude of the response to nor-epinephrine, but it will be 
seen that the pressor effect was subject to variation from definite prolongation 
to actual curtailment in one animal. 

From the data compiled from this group of experiments the sensitization of 
the renal vessels to epinephrine by desoxycorticosterone is by no means borne 
out with consistency. However variation in the results points against a direct 
effect of desoxycorticosterone but rather an indirect one, if any. 

DISCUSSION 

It is well known that prolonged ischemia causes necrosis. Ischemia of short 
duration might render an organ more liable to the action of toxic substances- 
Such a mechanism may well play an important role in the production of a nri 
damage in cases of crush injuries, burns, transfusion reactions, etc., " iere |C 
toxic agent is generally supposed to be hemoglobin or myoglobin or t eir < o 
rivatives. 

The data presented seem to lend support to the idea that the spoil} a lT.^ 
ance of the renal vascular changes following crushing injuries, burns, 
reactions, etc. may in part be explained in terms of the spotty rena ,sc ^ 
which can be produced by injections of epinephrine and nor-epinep 
can be brought about either by an increase in the release of epinep irl ^V eens j. 
the injury or during the state of shock which follows, or by an inerca ara j] on 
tivity to these sjrmpathomimetic agents. Since DCA is a synthetic 
it does not necessarity follow that the inconsistent results of our exp ^ ^ 
rule out any role of the adrenal cortex. In shock there is an “ 1CI "^ r(K jj|c- 
output of epinephrine and furthermore there is also an increase m 1 ^(jon 
tion of cortical hormones, 23 so that both factors may play a iole in t e P j ( | o; . 
of renal ischemia. The difference in effect of injected epinephrine 1,1 ® <onl , g , 
ages might well depend, not only upon the variation in the a rcn ^ ( ] )ro ugh 
but also upon changes in adrenal cortical activity, probably me ^on 

a variation in the activity of the anterior lobe of the hyp°ph} sis -j j o;vever) it 
for the spotty appearance of the ischemia is difficult to exp am. - Iie pj ir ine 
seems most reasonable to assume that the differences in response 
could be due to purely local factors. 

* Furnished through the courtesy of Winthrop-Stenrns, Inc. . n( j r cn^l cor * cV ’ 

!J Fong, C. X. H.: The conditions associated with the secretion 
Federation Proc., 6: 461, 1947. 
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SUMMARY 

The production of renal ischemia in the intact animal with epinephrine and 
nor-epinephrine has been demonstrated by the use of a fluorescent dye, vaso- 
flavine. 

The similarity in distribution of the partial renal ischemia to that of the renal 
necrosis resulting from cases of crush, transfusion reactions, burns, and similar 
conditions resulting in shock has been pointed out. 

The role of the adrenal cortex in conditioning the response of the renal circu¬ 
lation to epinephrine has been briefly discussed in the light of a series of experi¬ 
ments invoking the administration of both desoxyeortieosterone and epineph¬ 
rine and nor-epinephrine. 
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NEPHRECTOMY FOR TUBERCULOSIS 

NATHAN CHASET 

The use of streptomycin in the treatment of tuberculosis of the genito-urinary 
tract has been most encouraging. Lattimer and his associates 1,2 have shovm 
remarkable results with this drug and also have hinted at even more remarkable 
results to come by using streptomycin in conjunction with other drugs. The ac¬ 
tion of streptomycin alone or streptomycin together with various other drugs has 
been extremely efficacious as far as present results are known. As Huffines and 
Weber 3 have stated: “The last word on chemotherapy of tuberculosis has not been 
said; much has already been done; and research in some of the newer antibiotics 
has been very promising.” Others 4,6 have been equally enthusiastic and have 
reported very satisfactory results. There is also a good deal of evidence which 
points to the fact that streptomycin is not yet a cure-all and that there are certain 
cases in which streptomycin apparently does very little good. Rinker* has re¬ 
cently reported 5 cases treated with streptomycin in which the previously pass¬ 
able ureter has become impassable or occluded after streptomycin therapy. 
Nephrectomy had to be done in all of these cases. Nesbit, and Bohne 5 also men¬ 
tion this complication in one of their cases. Certainly the results here are not to 
be considered as satisfactory. 

Oppenheimer and Narins 7 recently reviewed 117 cases of renal tubercu osis 
at Mt. Sinai Hospital of which 106 had nephrectomy for unilateral renal tuber 
culosis. Their figures show an appreciable number of patients surviving R> yean 
or over after nephrectomy and these patients are to be considered cur . 
patients with a shorter period of follow-up show' evidence of good results an g 
life expectancy. They conclude that “for the present time, nephrectomy or 
lateral renal tuberculosis has proven to be a time-tested and efficacious me > 
of treatment. Until a long-follow'ed series of cases treated solely' with s rep^ 
mycin can be showm to compare favorably with surgically' treated cases, W 
tomy for unilateral renal tuberculosis, perforce, must be regarded as a re 
method of treatment.” r er 

This paper does not intend to discuss the merits of one form of t er ^ || v 
another. The judicious use of both methods, singly' or together, wi 
crystallize our thinking on this subject with resulting benefit to all our 
I am attempting to present here a technique for nephrectomy for tu ^ 
which eliminates some of the hazards and complications of the P roc fl |, ^ 
also in most cases obviates the necessity for extensive surgery'm a 

bilitated patient. mberculosb 

It has been generally accepted that a kidney badly' diseased vn 

1 Lattimer, J. K., Amberson, J. B. and Braham, S.: J. UroL, 62 : 875-888) W 

2 Lattimer, J. K. and Amberson, J. B. et aL: J. UroL, 60: 9/i-uSl, 1 

1 Huffines, T. R. and Weber, W. D.: J. UroL, 62: 862-S72, 1949. 

< Slotkin, G. E.: J. UroL, 58: 464-478, 1947. 

5 Nesbit, R. M and Bohne, A. W.: J. A. M. A., 138: 957, 194S. 

* Rinker, J. R.: J. A. M. A., 142: 87, 1950. 

1 Oppenheimer, G. and Narins, L.: J. Urol., 62 : 804-806, 1949. 

56S 



XEPHRECTOMY FOR TUBERCCTLOSIS 


569 


< 


should be removed. There has been, however, a good deal of discussion concerning 
the handling of the ureter. Total nephro-ureterectomy has been a method advo¬ 
cated by many for the badly diseased kidney and ureter. This is an extensive 
operation for a weak and debilitated patient and it is also doubtful m many cases 
that the entire ureter can be removed. In Young's Practice of Urology , s it is stated 
that “in some cases the adhesions to the seminal vesicle, vas, rectum and pelvic 
cellular tissues are so great that the point of division is necessarily remote from 
the bladder.” In these cases the terminal portion may drain into the deep pelvic 
tissues and may even be the source of a miliary tuberculosis. 

Nephrectomy with ligation of the ureter with earbolization of the cut end of 
the ureter is also done. This potentially infects the area and wound breakdown 
may follow. Bidgood quoted by Young and Dams 5 showed an 18 per cent break¬ 
down of wounds following nephrectomy for tuberculosis. Some, of course, must 
be attributed to initial soiling of the wound by tuberculous pus during the 
nephrectomy. 

Nephrectomy with a later ureterectomy to cure persistent ureteral sinuses has 
been done. This would indicate clearly a failure to cure by the nephrectomy 
alone. 

Nephrectomy and then bringing the ureter out through the lower angle of the 
incision or through a separate stab wound has also been advocated. 9 

Other methods have been advocated, usually after long experience with per¬ 
sistent sinuses or widely gaping infected wounds. Greenberger and Helfert 10 
outlined many therapeutic agents used for sinus and gaping wounds and stated 
“each being associated with occasional success.” 

The technique described here is intended to obviate as much as possible the 
undesirable postoperative complications which have hitherto been of such dis¬ 
tress to both patient and surgeon. The number of cases done has been small, but 
the results have been so uniformly good and without complications of any kind 
that I have been impelled to present this technique. 

T he usual lumbar approach is made in the usual manner. In freeing the kidney 
no attempt is made to clean the kidney, but as much of the perirenal fat as is 
feasible is left attached to the capsule. The ureter is also freed from its bed with 
peri-ureteric tissue adherent and again no attempt is made to clean the ureter. 
1 he ureter is freed down to the sacral area to obtain as much length as is necessary 
to bring the ureter out anteriorly without tension. The vascular pedicle is then 
clamped, cut, and tied in tlie usual manner without severing the ureter. The 
kidney with ureter still intact is then brought out through the anterior end of the 
incision. It should lie outside the incision without undue tension on the ureter. 
H this is not so, the anterior end of the incision may be lengthened in the proper 
< ire( tion to obtain the desired result. The ureter is then fixed to the transversalis 
ascia with fine silk sutures on French spring-eye needles, care being taken not 
'<) enter the lumen of the ureter. The incision is closed in the usual manner and 


Saumlcm )K :imi Davis ’ 15 • M - ; Yf >unc's Practice of Urology. Philadelphia: \V. B. 

t'yeloiM-dia of Medicine (Piersotl. Philadelphia: F A. Davie Co 1950 
M.reenWKer.Nf. 1,. ami Helfert. 1.: Ant. J. Surp., 51: 396-39S, 1941. ’ 



570 


NATHAN CHASET 


the ureter is again fixed to the skin with fine silk sutures. At this stage the kidney 
and ureter are still intact and no opening has been made into any portion of the 
drainage system. Nor has one drop of urine been spilled. The incision is then well 
covered with dressings and a vaseline gauze strip placed around the ureter. The 
entire dressing is covered with adhesive so that a relatively non-porous cover is 
over the entire dressing. The ureter is then severed high up near the ureteropelvic 



Fig. 1 


junction and the kidney removed. A separate vaseline dressing is appl*^ * 
stump, and this dressing may be changed as often as necessary. 

CASE REPORTS 

The following cases have been treated by the foregoing method. i l0S pital 
Case 1. R. I. H. No. 408085, a 19-year old white man entered the ^ 
June 7, 1946. He was well until 2 years before entry when he began ^.pj, 

quency, nocturia and burning and on three occasions had gross icrna ^ 
clots. His father had died of tuberculosis 13 years previously. The P“ ^ 
been told that he had “spots on his lungs” l£ years before entry an . ^ 
followed in a tuberculosis clinic. Physical examination was negathe. 
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sure 118 78 Urinalysis: 35-40 red blood cells and 2-3 white blood cells per high 
powered field; specific gravity 1.015; pH 7.0; protein trace; sugar 0. Blood urea 
nitrogen 9 mg., glucose G7. White blood count 9,500, nonnal differential. Hinton 
test was negative. A eliest x-ray showed caps of old pleural thickening at both 
apices. The lung fields were otherwise clear. A smear of the urine sediment showed 
acid-fast organisms, and guinea pig and acid-fast culture were both positive. An 
excretory urogram done showed lack of function on the right with probable 
tuberculosis. The left kidney was normal (fig. 1, A). The bladder was somewhat 
small and somewhat distorted, consistent with tuberculosis. A right nephrectomy 
was done according to the technique described. Recover}' was uneventful. The 
nathologic report was tuberculosis of right kidney. The patient was discharged 
on July G, 194G. The urine cleared rapidly and remained so. 

Case 2. R. I. H. No. 41G440, a 17-year old white man, entered the hospital on 
January 29,1947. He had a history of 3 months’ duration of frequency, nocturia 
and unexplained low-grade fever. He had also noted easy fatiguabilitv, loss of 
appetite, and weight loss. There was no previous history of tuberculosis in the 
family or in the patient. Physical examination was negative. Urinalysis: pH 5.0; 
•specific gravity, 1.010; protein, 2 plus; sugar, negative. The sediment showed 
4-5 red blood cells per high powered field and loaded with white blood cells. A 
smear of the sediment was positive for acid-fast organisms. The blood urea nitro¬ 
gen was 14, glucose 87. Hinton test was negative. Guinea pig and acid-fast culture 
were both positive. An excretory urogram before admission showed tuberculosis 
of the left kidney (fig. 1, B). The right side was apparently normal. Cystoscopy 
showed the left orifice very edematous and two definite tubercles about the orifice. 
On February 5, 1947 a left nephrectomy was done according to the technique 
described. Streptomycin 2 gm. daily was given postoperatively. The pathologic 
report was tuberculosis of the left kidney. Convalescence was uneventful. The 
patient was discharged February 14, 1947. The urine cleared rapidly and has 
remained clear until present time. 


( asc o. R. I. If. No. 42SS49, a 42-vear old white man entered the hospital for 
the third time. The first admission was for cystoscopy and retrograde pyelogmms. 

1 hose showed obstruction at lower end of right ureter with dilatation above 
dig. 1,0. 1 he left was normal. Cultures taken from the left kidney were also 
positi\e for tuberculosis, probably due to contamination from the bladder. Ac- 

< "rdinglv the patient was re-admitted for another cheek-up. The left catheter 
nas passed while a constant stream of water was being injected through the 

< .itheter until the catheter passed through the orifice. In this way it was hoped 
' >-it bladder contamination would he eliminated. The urine obtained showed no 
puss cells or organisms. Culture was negative. 

Hie patient was again admitted on December 12, 1947 and a right nephrec- 
«<»my v as done bv the method described here. Streptomycin 2.0 gm. daily was 
u>\ c,i post operatively. The pathologic report was tuberculosis of the right kidney 
:k, "‘ nt '^'‘'barged on December 24. 1947. Convalescence was uneventful tim'd 
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about 6 months postoperative when patient complained of pain and swelling 
in the area where ureteral stump was brought out. This opened spontaneously 
and drained for about one week. It then closed and has remained closed and dry 
ever since. Urine cleared rapidly and has remained clear. 


Case 4 . R. I. H. No. 442001, a 8-year old girl was admitted on November 1G, 
1948 as a transfer from the R. I. State Sanatorium at Wallum Lake. The child 
had known pulmonary tuberculosis at age 1£. The right upper lobe was involved. 
She also had involvement of the tenth and twelfth thoracic vertebrae. The urine 
was positive for tuberculosis. One and one-half years before admission the urine 
was positive for tuberculosis. Streptomycin was given for total dose of 40 gm. Six 
months later guinea pig examinations were still positive. An excretory urogram 
showed a large nonfunctioning left kidney (fig. 1, D). Sputum examinations and 
chest x-rays were now negative. The blood pressure was 106/60. The child was 
well-developed and well-nourished. Urinalysis: Specific gravity, 1.020; pH 8.0. 
protein 1 plus; sugar, 0; sediment showed 20-25 red blood cells per high powered 
field and a rare red blood cell. The blood urea nitrogen was 11; red count 3.92 
million and white count 5,7000; hemoglobin 11.2 gm. Urine culture was positive 
for acid-fast organisms. On November 29 a left nephrectomy was done according 
to the technique described. Pathologic diagnosis was tuberculosis of the c t 
kidney. Convalescence was uneventful and the incision healed without event. 
Postoperatively patient received 0.25 gm. dihydrostreptomycin every (i 
Urine remained cloudy and a later report from the sanatorium indicates a 
patient now probably has tuberculosis on the other side. 


Case 5. R. I. H. No 442025, W. A., a 36-year old white man entered the hospital 
on November 15, 1948 with a 2-year history of hoarseness. He was then 0 ®^ 
have bilateral pulmonary'' tuberculosis and laryngitis. A routme urine 
many red blood cells and white blood cells and also acid-fast organisms. ^ 
tory urography showed tuberculosis of the right kidney with an °PP^ ^ 
normal left kidney. The patient was given a 5-month course of streptomy 
improvement in the hoarseness and cleaning of the chest lesions, u 
also developed in the right ankle. The left epididymis was suspicious 0 
losis. Blood urea nitrogen, 8; red blood count 4.9 million; hemog 0 m 
white blood count, 8,300. On November 20, a bilateral pyelograp iy ure(er 
The right kidney' was definitely tuberculous with stricture of rig 4 ov ^ ^ 
(fig. 1, E). On November 24, a right nephrectomy was done acc ° 1 Q on . 
technique described. Pathologic report was tuberculosis of right m 
valescence was entirely uneventful and the wound healed per P j ia j 3 
patient received 0.5 gm. streptomyein q.i.d. postoperatively'. This pa 
left orchiectomy done on April 16, 1949. Examination of the specim 
tuberculosis. Urine cleared rapidly and has remained so. 


Case 6. Miriam Hospital No. 3591, A. C., 50-year old man 
with history' of fatigue, frequency', dysuria, and pain m 


lospitd 

. A 
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ancle. He later noted burning and pain at the end of-urination. An excretory uro¬ 
gram showed tuberculosis of right kidney (fig. 1, F). A definite stricture of lower 
end of right ureter was found. Cultures and smears were positive for acid-fast 
organisms. On October 26 patient had a right nephrectomy done according to 
the technique described. Convalescence was uneventful and rapid. Urine cleared 
rapidly and has remained so. 

COIWEXT 

A technique for nephrectomy for tuberculosis is presented which avoids 
spilling of infected urine into any portion of the wound. The necessity for exten¬ 
sive nephro-ureterectomy is also removed and the ureteral stump acts as its own 
safety valve and channels all infected material to the outside. This is extremely 
important in cases of tuberculosis with stricture of the vesical end of the ureter. 
In one of these 6 cases (ease 3) there was apparently complete healing and then, 
0 months later, the ureteral stump drained again, and then closed and has re¬ 
mained closed for over 21 years. All other cases drained through the stump for 
varying periods, usually 2-3 weeks, and then closed and remained closed. Xo 
other wound complications have been encountered. Every wound healed per 
primam and they have remained as solid thin line scars. All patients apparently 
have been cured of the disease except case 4, in which there was very extensive 
tuberculosis and most likely bilateral tuberculosis at the time of operation. The 
child, however, is still alive and apparently doing well. Certainly, a nephrectomy 
done quickly and easily with no wound soiling and with quick and solid healing 
of her wound added considerably to her chances of survival. I believe that ex¬ 
tensive nephro-ureterectomy with wound soiling might have been enough to 
make this a fatal case. 

The technique is easy to perform, is not an extensive, exhausting procedure for 
patient or surgeon, and offers the patient a chance for cure of the disease with 
a minimum of complications. 

This method could also be used in eases of severepyohydro-ureterwithstricture 
or obstruction at the vesical end. Again there would be no spilling of infected 
material into the wound and the ureteral stump would act to channel all debris to 
the outside and would act as a safety valve for future exacerbations. 

10i Krmr St., Providence G, R. /. 
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‘ ‘ATRAUMATIC” NEPHROSTOMY 
ALEX W. BOONE 

From the Division of Urology, Department of Surgery, Duke University 
School of Medicine, Durham, N. C. 

The indications for nephrostomy are well established. The techniques of the 
operation are, however, not so well standardized and vary according to the 
purpose for which the nephrostomy is performed. The procedure described here 
has been developed for use in those situations in which it is desirable to place a 
catheter of large caliber through thick parenchyma and leave it in place for a 
considerable length of time. 

Parenchymal damage and bleeding often accompany the insertion of tie 
Cummings or Malecot catheters. This trauma is due in large measure to passing 
through the cortex either the head or the butt of the catheter, both of which 



are 


Fig. 1. Cummings nephrostomy catheter with butt tapered from 
comparatively rough and of larger caliber than the mid-shaft port 


of the 

catheter. The catheter herein described overcomes these disad\ outages 
ing the last 6 inches of its butt end gradually tapered to a caliber o caUSf( | 
damage during the insertion of this catheter is, therefore, h m if t ° r j s guided 
by the passage of a small Kimball hook through the cortex, w l0 °. iitr(K i llf (d 
through the calyx selected for nephrostomy by means of a I l^ e . r info 
into the kidney through the pyelotomy. The tip of the boo is 1 ^ j n(0 

the tapered catheter tail. As the hook is withdrawn, the cat leter is^ j^y 
desired position. As this is done the tapered tail acts as a vc ge s | ia f t of 
enlarge the puncture-nephrotomy so that it snugly accommo a es I1( ,ph r ot° m - v 
the catheter. A small incision through the renal capsule at the site o ^ ^y| jf|1 in 
will prevent “tenting” of the capsule as the catheter is pulle t^'^'forge lumen 
the desired position, the tail of the catheter is cut off, this pro\ i cs a 
for the attachment of a drainage apparatus. 
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I KIMBALL HOOK 
PASSED THROUGH 
CORTEX AND OUT 

' ,pyelotomy. 



3 KIMBALL HOOK 
WITHDRAWN, PULLING 
WITH IT TAPERED 
CATHETER BUTT. 


/ ’ ‘ 

■/-Jr* ‘ * r- 

7 • - - 



. \ 


v 



■INCISION IN 
CAPSULE TO 
PREVENT "TENTING' 
AS CATHETER IS 
PULLED THROUGH 



CATHETER IN 

position, tapered 

BUTT CUT OF-F. 


Fig. 2. Technique of introducing catheter 

5pli “< r ” in ryeloptay or 
preventing pre^ure dam™ * <°T K ^ * Can be P assed into the bladder, 

”£ 5 0 d S cr bv “* ,ip ' *^ '* w 

'™hoV"lU°S,^ SL°f ' h ' lor insertion of nephrostomy 

reduced bleed.ng and parenchymal damage to a minimum. ‘ 

f-r liii helpful siip^tTo'^id?o"M 0h F E ^ AsSOciate Professor of Urology, 
■»= «».*• catheter a^lahlo. ^ E ‘ " 0utwin ° f C " P - Bard. Inc. for mat 
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CLEAR CELL CARCINOMA. (HYPERNEPHROMA) OF THE KIDNEY 
WITH METASTASIS TO THE THYROID GLAND 

W. S. DEMPSEY, GEORGE CRILE, JR. and W. J. ENGEL 

From the Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, 0. 

In 1948, Denton and McClintoek 1 found reports of 21 cases of carcinoma of the 
kidney with metastases to the thyroid gland. These investigators emphasized 
the fact that, although most of the cases reported are based on necropsy studies, 
in 6 instances metastatic lesions developed in the thyroid gland 7 to 13 years 
after removal of renal tumor. 

Recently attention has been focused on the excision of solitary' metastases 
as well as the primary lesion in an attempt to cure malignant disease. 5 Barney’ and 
Barney and Churchill'* report a case in which a pneumonectomy was performed 
for a solitary lung metastasis one year after a nephrectomy' for adenocarcinoma 
of the kidney. This patient was living and well 13 years later. Solitary lung 
metastases from other types of carcinoma have been operated upon by Dcmmg 
and Lindskog, 6 Raine, 6 Effler and Blades, 7 and Blalock 8 with satisfactory re¬ 
sults. 

The following is a case report of a hypernephroma of the kidney with mein- 
tases to the thyroid gland treated by surgical excision of both the secondary w 
the primary lesions. It is now more than 2 years since operation and no o 
secondary lesions are demonstrable by either clinical or roentgenograp |CS " • 


CASE REPORT 

A 57 year old white woman was admitted to the Cleveland Clinic H°®P 
January 6, 1949. Her chief complaints were enlarging goiter for 5 years an P 
nea for 1 year. Careful questioning revealed that, while the patient ? ^ 

goiter for 25 years, in the past few years the growth had enlarged s '® n1 ^ ^ 
Hypertension was first noted about 5 years prior to admission. In t c P^-^ 
the patient had lost 20 pounds despite a good appetite. She also comp ain ^]j 
sensation of pressure in her throat. Dyspnea on effort was experience , 

transient edema of the ankles. _ ^ abdomen 

One year prior to admission a mass was found in the left side o ® ^ ^ 

but the patient declined diagnostic studies at that time. Because ie 
asy'inptomatic the patient had refused thyroidectomy' 5 y r ears P^g^pulsc rate 
Physical examination revealed the blood pressure to be 22 / ■ ^ ^ 

was 112. The patient weighed only 90 pounds and the clinica appea 


1 Denton, G. R., and McClintoek. J. C.: Ann. Surg., 129: 399403,1919. Gyn«- 3,,,) 
5 Linton, R. R., Barney, J. D., Moorman, H. D. and Lerman, 

Obst., 83: 494-498, 1940. 

3 Barney, J. D.: J. Urol., 62: 406-407, 1944. 31: H' 79 ' ,W 

< Barney, J. D. and Churchill, E. D.: Tr. Am. A. Genito-Unn burg., 

1 Deming, C. L. and Lindskog, G. E.: J. Urol., 52: 309-318, 19”. ,. [, r onf!> u " 

“Raine, F. J.: Metastatic carcinoma of lung invading and o 


Thoracic Surg., 11: 216, 1941. _ 

7 Effler, D. B. and Blades, B.: J. Thoracic Surg., 17: 27-3/, 
* Blalock, cited by Effler and Blades. 


1918. 
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ecsted hyperthyroidism. There was no exophthalmos. A large, hard, nodular 
goiter filled the neck and moved slightly on swallowing. The heart was enlarged 
and a blowing systolic murmur was present, most audible ^n the aortic area. 
Examination of the abdomen showed a firm oval mass about 7 cm. in diameter in 
the left upper quadrant which appeared to be movable. The fiver was palpable 2 
fingerbreadths below the costal margin. 

The basal metabolic rate on January G, 1949 was reported plus 76 per cent, the 
pulse rate varying from 108 to 132 during the test. Four days later it had fallen 
to plus 51 per cent. A tracer dose of radio-active iodine showed uptake of only 
IS per cent in the thyroid area. There was no significant uptake over the tumor 
in the left upper quadrant. X-ray of the chest disclosed enlargement of the heart, 
but no evidence of metastatic tumors. Pyelogram showed deformity of the left 
renal pelvis and calcification of a mass. The findings indicated presence of a renal 
tumor, but it. was decided to defer treatment of this tumor until thyroidectomy 
had been performed. Urinalysis showed 4-plus albumin, 1 to 3 red cells and 1 to 
3 white cells per high-powered field. A cell block of sediment in the urine from 
the left ureter was reported as positive for cells compatible with malignancy. 
Blood sugar, blood urea, Wassennann and Ilahn tests and blood counts were 
within normal limits. 

Preoperntive diagnosis was 1) carcinoma of the thyroid, 2) renal tumor, 3) 
essential hypertension and 4) probable hyperthyroidism, although the possibility 
was considered that the hypermetabolism might be the result of the hyperten¬ 
sion. 

On January 11, 1949 thyroidectomy was performed. The tumor was removed 
together with all of the thyroid except a minute amount of tissue at the upper 
pole. The tumor, which was encapsulated, did not invade the surrounding tissues 
at any point and was removed intact. Gross examination of the thyroid tumor 
showed a large oval encapsulated mass 8 by S by 5 cm., from one margin of which 
arose a nodular projection 5 by 3 by 3 cm. Sectioning of the mass revealed that 
the larger portion was adjoined by a second independent nodule of similar ap¬ 
pearance. The tissue was soft, reddish brown, and contained many areas which 
resembled evidences of old hemorrhage, with irregular coarse grade trabeculae 
and c\ stic areas 0.2 to 0.4 cm. in diameter. The fibrous capsule surrounding the 
mass was calcified in several areas. A third smaller nodule resembled a benign 
adenoma of the thyroid. The paranodular thyroid tissue was normal in appear¬ 
ance, 

Miero.-copic examination showed the tumor to be composed of large epithelial 
‘' "' t ' 1 diarp cell margins, clear cytoplasm, uniform round nuclei arranged in 

dieaths and with luminn containing blood. Mitoses were not recognized. The 
small nodule was a microfollicular adenoma of the thyroid. The paranodular 

1 r<> id tissue was composed of follicles of medium size with fiat epithelium and 
well tilled with colloid. 

The convalescence from the thyroidectomv was uneventful. The patient’s 
-I'Hd pressure fell from over 250/130 to 130/90. The basal metabolism, neverthe- 
' remained elevated 4 days after operation to plus 32 per cent. A week after 
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the thyroidectomy a left nephrectomy was performed and the tumor was removed 
along with the kidney. Pathologic examination of the left kidney showed that it 
weighed 280 gm. and measured 14 by 8.5 by 4.5 cm. The neoplasm formed an 
irregularly lobulated mass projecting from one pole of the kidney; it appeared to 
be encapsulated except where it infiltrated the kidney substance and the gras 
appearance was similar to that of the thyroid tumor. Microscopically it was 
composed of sheets of clear cells with sharp cells margins, medium sized nuclei 
of uniform configuration and of round contour similar in ever}' respect to those oi 
the thyroid tumor. Blood vessel invasion was not apparent nor were mitotic 
figures demonstrated. Convalescence from this operation was also uneventful 
The patient’s metabolism remained at plus 21 per cent. The pulse rate had now 
fallen to as low as 80. The blood pressure remained at 130/90. 

Two years and 6 months after nephrectomy and thyroidectomy, no palpable 
tumor was present either in the neck or the renal region. X-ray of the chest was 
negative. The patient weighed 21 pounds more than before her operation, and 
had no symptoms other than exertional dyspnea secondary to the essential hy¬ 
pertension which had recurred and remained at 260/120. X-ray of the chest 
showed no evidence of metastasis. 


DISCUSSION 

Although the patient had an elevated basal metabolic rate, definite clinical 
signs of hyperthyroidism were absent. The elevation of basal metabolic rate may 
have been due to a combination of (a) cardiac decompensation, (b) csscn ia 
hypertension, and (c) vascular metastatic tumor. , 

Crile and McCullagh 9 have emphasized previously the importance o 
aforementioned features as causes of an elevated basal metabolic rate. 

This case is reported primarily to encourage surgeons to remove solitai} ^ 
tases of tumors of low malignancy. Although 2 years* is too short a pen 
servation to enable us to speak of a cure, it is already apparent that IC 
is much improved and that satisfactory palliation, if not a cure, has een e 

99 N. Main St., St. Albans, Vermont {W.S.D.) 

> Crile, G., Jr. and McCullagh, E. P.: M. Clin. North Amer., 24: 395-409,1940. 

* To date approximately 3} years have elapsed since operation. 
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ECTOPIC URETER OPENING INTO A SEMINAL VESICLE . 

HERMAN J. MEISEL 

From the Veterans Administration Hospital, Fort Howard, J Id. 

Termination of the ureter in the seminal vesicle is a rare anomaly. Riba et 
al. including 1 instance of their own, reported 27 such instances. Subsequently 
Engel reported a single instance. Of the 28 instances, twenty-two nere fount 
at autopsy. In only six was a clinical diagnosis made and therapy applied. The 
present instance is the seventh* such to be reported. 


CASE REPORT 


R. F. H. (R-24GU), a 28 year old, married white man was admitted to the 
Veterans Administration Hospital, Fort Howard, Maryland complaining of a 
painful “squeezing” sensation in his rectum for about 3 weeks. A vague dis¬ 
comfort had been present in the rectum for about 3 months. He had been treated 
for “prostatitis” without effect previous to admission. There had been no urinary 
or genital symptoms. His sexual life had been normal and he had fathered one 
daughter, aged three. The remainder of the history was noncontributory. 

Physical examination was negative except for the rectal findings. The prostate 
was of normal size, shape and consistency. A soft, almost cystic, irregular, slightly 
tender mass bulged into the rectal lumen above the prostate. The right border 
of the mass was sharply defined and the lower border was continuous with the 
upper margin of the prostate, but the left border extended laterally and upward, 
higher than could be reached with the examining finger. 

Routine examination of the blood and urine was normal. Cultural studies 
of the urine were negative. Roentgenograms of the chest and abdomen, barium 
studies of the colon, and cystogram were not unusual. Proctoscopy showed the 
mucosa over the mass to be freely movable and normal in appearance. 

Excretory urography showed a normal right urinary tract, but there was no 
evidence of function on the left (fig. I, .4). Seminal vesiculography was done 
under local anesthesia by isolating the vasa in the scrotum, and injecting each 
vas in a retrograde manner with 15 cc of 35 per cent diodrast. Rectal palpation 
during this procedure demonstrated increasing distention of the mass previously 
described, giving presumptive evidence that the mass was seminal vesicle. 
Roentgenograms revealed a normal right seminal vesicle, and a tremendously 
dilated, coiled, loft vesicle (fig. 1, B). 

At cytoscopy, a moderate elevation of the trigone was found. The orifice of 
>he riclit ureter was displaced upward and laterally but was easily catheterized. 


\t i' YiTP 111 ’'c'\ eirrans- Administration and published with the approval of the Chief 
lr 1 llir<, rtor The statements and conclusions published by the author arc the result 
i n ' :in ' 1 ° necessarily rctlcct the opinion or policy of the Veterans Ad- 


Mt.ce tl,,. preparation of tin- artiric, another instance has linen published (Hamilton 

Gi: 7:,,7:L '- Thn 
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The left ureteral orifice could not be found and indigo carmine appeared only 
from the right ureteral orifice. The posterior urethra and verumontanum vrere 
normal. 

The diagnostic possibilities seemed limited to 1) agenesis of the left kidney 
with accompanying left seminal vesiculitis, and 2) an atrophic left kidney with 
an ectopic ureter emptying into the left seminal vesicle. The latter diagnosis ws$ 
considered more likely. 

On April 13, 1950 an exploratory procedure was done through a left lumbar 
incision in the lateral position under spinal anesthesia. An almost completely 
atrophic kidney, measuring 5 by 2 by 0.4 cm., and consisting of a cap of fibrom 
tissue surrounding a small pelvis was found in the usual position. A hypoplastic 
renal artery about 3 mm. in diameter was present. The ureter, which proximal!) 
appeared fairly normal, became thickened and distended distally until it entered 
a tremendously enlarged, coiled, nodular and elongated seminal vesicle. The 



1 Fig. 1. A, excretory urogram showing absence of function on le - ’ t|ren0Kr ani taken 

raphy. Note enlargedleft vesicle and faint outline of diverticulum. > compared to 

at operation after injecting ureter with diodrast. Note outlining o g 
operative specimen. 

kidneyr and ureter were freed completely" and placed in the lower P° r * ^ 
wound which was then closed. The patient was turned to t e 
and a left lower pararectus incision of the lower abdominal v a v ns ^ ^ 
kidney and ureter, freed from above, were exposed retropentonea ^ 
livered into the wound. The ureter and seminal vesicle v ere ve5 icle 

vesicallyr where a large, distended cyst, or diverticulum, of t ie ^ a 
was foimd. Dissection was continued to the ejaculatory" duct, ^pirated. 3-5 
needle was inserted in the ureter, 15 cc of dark brown flui "^ vas 
per cent diodrast was injected and a roentgenogram taken ( g- jntad- 

deferens and ejaculatory" duct were divided and the specimen ren ,j 3 y 

The course was uneventful and the patient was discharged on ' c jj g( .j )ar gc wa : 
following operation. A sperm specimen obtained on the day ccn tiffl etcr ‘ 
normal in every" respect and contained 197 million sperm per c - oina tic and 
At follow-up examination six months later, the patient vas asym 
had had normal sexual relationships. 
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The pathologist (Wm. B. VandeGrift, M.D.) reported that the kidney, meas¬ 
uring 5 by 2 by 0.5 cm., had a contracted pelvis. The ureter, approximately 15 
cm. long and 1 cm. in diameter, opened into a dilated seminal vesicle about 15 
cm. in length. A diverticulum, 8 cm. long and 2 cm. wide, with a thick vail was 
found at the lower margin of the seminal vesicle. The opening of the vas deferens 
was between the seminal vesicle and its diverticulum. See figure 2. 

Microscopically, the tissue described grossly as kidney consisted of smooth 
muscle, nerves and fibrous tissue, containing occasional small and large tubules 
filled with debris and lined by deeply staining pseudostratified cells containing 
mucus. Glomeruli were not demonstrated. The epithelium of the ureter, semina 



I -■ .1, 0(M?r:itive specimen, unopened. S, operative specimen, opened. 

\ c>i( lc, e\.-t of the vesicle and the vas deferens was of the pseudostratified 
<•0 umtiar or transitional type. The submucosa was infiltrated with lymphocytes, 
pla.-ma •'ells and eosinophiles with little evidence of fibrosis. 


DISCISSION 


Hu ft topic opening of the ureter into the seminal vesicle is due to an anom- 
l ‘ ov(, l (, pment of the ureter. The lower end of the ureter, which develops 
> a nidding process from the wolffian duct, normally is absorbed into the 
V '' :U1 ' !,R0 ' T he ureter becomes entirely separate from the wolffian 
,,u ‘ anlll P ( ' <' f «»«“ "vale genital tract. When the ureter remains 
id to the wolffian duct, the ureter may open into any of the derivatives of 
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the duct. The openings of a series of ectopic ureters is listed by Thomas: pros¬ 
tatic urethr a 33, seminal vesicle 17, vas deferens 6 and ejaculatory duct 5. 

The present instance, iu addition to the anomalous displacement of the ureteral 
orifice, exhibited the associated lesions of 1) hypertrophy and dilatation of the 
seminal vesicle, 2) diverticulum of the seminal vesicle and 3) hypoplastic, non- 
functioning kidney. As a cause of diverticula or cysts of the vesicle, Demin" 
has postulated an antecedent stenosis of the ejaculatory duct which would seem 
to be a satisfactory explanation. The hypoplastic kidney found in this instance 
is commonly associated with ureteral ectopia, particularly of this type. Of 20 
cases reported by McKirdie and Polkey', the kidney was absent in six, rudimen¬ 
tary in eleven and cystic in three. 

Of the six previously reported cases, all but one had pyuria with associated 
urinary symptoms. This isolated instance of Engel was discovered during an 
investigation for sterility. The patient had a cavernous opening in the posterior 
urethra which proved to be a cystic seminal vesicle. Engel postulated regurgita¬ 
tion of semen into the vesicle as the cause of sterility. He stated that “a cystic 
seminal vesicle was removed and ureteronephrectomy performed,” but how 
this was done was not described. Of the five other cases, in one, operation wif 
not done, while in the others, multiple operations and prolonged treatment were 
required. 

Our case differs from those previously reported in several particulars. Pyuria 
and urinaiy symptoms were absent. The presenting and only complaint was 
“squeezing in the rectum,” a symptom previously unreported. Also unrepor 
is the ballooning out of the seminal vesicle, as felt rectally, during vesicu o? 
raphy. We believe that this unusual clinical sign may be useful in eva ua w r 
the nature of masses in and around the prostate. j. 

In our opinion, the diagnosis can be made clinically, if its possibility is 
in mind, and the following procedures done: _ . ., 

Excretory urography which will usually demonstrate a nonfunctioning 1 • 

Cystoscopy which will show elevation of the trigone and absence of t ie t,re 


orifice on the side of the nonfunctioning kidney. t or H 

Seminal vesiculography' either by catheterizing the ejaculatory uc ’ ves j f ic, 
injecting the vas in the scrotum, which will demonstrate an enlarg ' ^ 

a cystic dilatation of the vesicle, or a diverticulum, and may visualize t te e 
of the ectopic ureter. . j m '|| 

Rectal palpation which may reveal a mass at the site of a r esic e, 
demonstrate ballooning during vesiculography'. . , nC phro- 

The indicated therapy' is complete excision of the seminal vcsic e aa ^ 
ureterectomy'. It is conceivable that a functioning kidney may cxi ®^ y^dcr, 
an anomaly', in which case the ureter might be transplanted into j n 

and only' the vesicle excised. There was no particular difficulty a-W (],js op- 
approaching the seminal vesicle from above and behind the ba ^foil. 

eration, and the use of this approach v-ould seem to be justified >> 
ity r of saving an occasional functioning kidney. 
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SUMMARY 

The seventh clinical case of an ectopic ureter opening into a seminal vesicle 
has been presented. 

Associated lesions included a hypoplastic, nonfunctioning kidney, a large 
diverticulum of the seminal vesicle, and a stenosis of the ejaculatory duct. 

Cure was effected by removal of the kidney, ureter and seminal vesicle in 
one stage. 
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PRIMARY MEGALO-URETER 


MEREDITH CAMPBELL 

From the Department of Urology, New York University Post Graduate Medical 
School, New York, N. Y. 

Primary megalo-ureter as originally defined by Caulk 1 (1923) and as non- 
gene rally accepted, is characterized by 1) a relaxed immobile ureteral orifice, 
2) altered ureteral dynamics, 3) wide ureteral dilatation which is predominantly 
lateral with little or no ureteral lengthening, angulation or kinking, 4) free vesico¬ 
ureteral reflux, and 5) occurring in the etiologic absence of obstruction, neuro¬ 
muscular vesical disease or advanced (prolonged) infection. While the literature 
abounds with case reports allegedly of this condition, few of these citations stand 
critical analysis and in the writer’s experience the condition as above defined is 
indeed a great rarity. Moreover, and at the risk of appearing a veritable urologic 
tyro, the writer has found among several hundred personally examined instances 
of dilated ureter(s) in infants and children only two cases in which the probable 
diagnosis of congenital ureteral atony seemed warranted. In many of the cases 
of advanced ureteral dilatation, the condition was associated with readily c- 
monstrable neuromuscular vesical disease, while in others there was obstruction 
either congenital or acquired—or prolonged infection explained the fin ing»- ^ 
Etymologically megalo-ureter means enlargement of the caliber of the ure 
but other etiologically descriptive designations have been employed whic i s<® 
times confuse rather than clarify the definition; these terms include, conger^ 
dilatation of the upper urinary tract, congenital atony of the ureter, P rl ™ ^ 
atony of the ureter, and ureteromuscular dysplasia. Until the etiology m a 
case has been precisely identified, it would seem best to use the term me 
ureter. 


ETIOLOGY 


Hinman 2 has summarized the etiologic theories of megalo-ureter as ^ 

1) persistence of the sausage type of fetal ureter, 2) obstruction y jj^ted 
which have subsequently undergone normal regression but have 
ureter, 3) neuropathic dilatation, 4) inflammatory dilatation, ) a ° ^ g) 

tion (a) wdth, and (b) without an insufficiency of the ureteroi i^jdcr, 

insufficiency of the ureterovesical valve, 7) spasmodic contraction o ^ ^ 0 f 

8) ureteral stasis due to toxins, and 9) pelvic dilatation as a ^ eSU - s °Qj lffa lla’s I 
the ureteropelvic junction—a form of congenital hydronephrosis-^ ^ an j 
theory of ureteral dilatation resulting from obstruction during n)e g a jo- 
caused by a persistent vestigial membrane has been adduc ureter ms}’ 
ureter. Yet the persistence of the disproportionately large fe a 

Read at annual meeting, Northeastern Section, American UrologR’ 1 ' 

Placid, N. Y„ September 21, 1951. . , , TT7ro i 9 :315, U-’ rn 

’ Caulk, J. R.: The importance of the ureterovesical valve. J. ’g g an ndrr3 

5 Hinman, F.: Principles and Practice of Urology. Philadelp • . 

1935. . rnd of ureter 3 nd0 

1 Chwalla, R.: Process of formation of cystic dilatations of vesi 
diverticula at the ureteral ostium. Urol. & Cut. Rev., 31: -1J9, 
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result from a faulty neuromuscular development as evidenced by atony and 
sometimes absence of peristalsis. 

Dvsplasia of the ureteral musculature has been advanced to explain megalo- 
ureter, it being noted that until the third or fourth month of fetal life, the ureters 
are unusually vide in comparison with the rest of the body. The fetal ureters 
are devoid of musculature until the second month when fibers begin to appear 
at the vesical end, and by the sixth month the entire ureter and pelvis have 
acquired their definitive musculature. According to the theory of dysplasia: 
1) the mural development of the ureter maybe incompleted, or 2) completed, 
the fibers are hvpoplastic or the coating is unusually thin, or 3) the enormous 
ureteral dilatation of early fetal life simply fails to disappear. Retrograde pi olo¬ 
graphic studies in infants three and four weeks old have commonly suggested 
congenital megalo-ureter but on examination two to four years later we have 
found the urograms normal. 

The analogy has been drawn between the congenitally dilated ureter and the 
congenital megacolon of Hirschsprung (cf. infra), and similarly to congenital 
dilatation of the bile ducts as described by Kelsey .* Beer, 5 Braasch, 6 and others 
have adduced the explanation of inflammation rather than obstruction which 
has been countered with the argument that inflammation causes stricture rather 
than dilatation. Yet dilatation caused by chronic inflammation is a frequently 
observed urologic phenomenon and may well be an important secondary factor 
if not the primary cause in megalo-ureter. Heyman and Martin 7 recently re¬ 
ported a '20-month-old girl with urinary infection and extensive bilateral megalo- 
ureter (as well as megalo-blndder of which no point was made), presumably 
without demonstrable cause. The child was followed over a 6-year period during 
which time the only treatment (except possible dilation of the lower urinary 
tract coincident to one cystoscopic examination) was continuous chemotherapy 
for the infection. Tet during this tune regression in the urinary tract dilatation 
occurred, the excretory urogram becoming essentially normal. The benefit was 
attributed bv these authors solely to the sterilization of the urine, but I have 
seen several similar cases with similar evolution and do not consider them as 
true congenital primary megalo-ureter. 

1 ntil recently it 1ms appeared that of the several potential causes of megalo- 
ureter as indicated in the third paragraph, theories 1 and 3 are the most reason¬ 
able to accept in the absence of obstruction. Yet. by the time the examination 
is made, an initial blockage may no longer Ik? demonstrable. It is notable that 
wide dilatation of the ureters and pelves was recorded in twenty-three (unilateral 
■>; bilateral IS) of 16.010 autopsies in infants and children (ratio 1:602) in which 
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no cause for the dilatation could be found. 8 But such observations are widely 
open to question and it seems unlikely' tha’t congenita) dilatation alone explains 
the findings. It is recognized that prolonged overdistention of the ureter causes 
variable pressure anesthesia of the nerve endings and changes in the channel 
walls comparable to those occurring in the wall of the chronically overdistended 
bladder. Thus the ureteral reflex arc may be subdued or disrupted so that the 
stimulus for strong peristaltic contractions is ineffectual or lost. By this mecha¬ 
nism coupled with the increasing simple hydraulic pressure engendered by the 
fluid mass in the ureter, further dilatation is induced. 

The first substantial and definitive studies of the cause, of primary megalo- 
ureter have recently been made by Swenson and his coworkers. 9 These observa¬ 
tions have been made tangential to their epochal discovery" that the probable 
etiologic lesion in congenital megacolon (Hirschsprung’s disease) is the congenital 
absence of parasympathetic ganglion cells (Auerbach’s myenteric plexus) in the 
constricted nonperistaltic rectal or rectosigmoid bowel segment. Colonic peri¬ 
staltic waves stop at the aganglionic segment; functional obstruction is produced 
at this point with massive dilatation and hypertrophy" of the adjacent colon 
above. Resection of this aganglionic segment cures the disease with restoration 
of normal bowel function. 

Rectum, rectosigmoid, and bladder are embiyologically one (gut) with a com 
mon parasympathetic innervation through the pelvic nerves (nervi er ’” cnl< ',' 
one major branch of which goes to the lower bowel, the other branc to ^ 
bladder. In about a half of all cases of Hirschsprung’s disease there is also \csira 
dy"sfunction which, though it may not cause recognized symptoms, is reai^ 
demonstrable by" cystometry. The usual cy r stometric curve is that o a (1 a 
atonic bladder with a low intracy"stic pressure until the viscus is well 'S en ^ 
Not infrequently" in these cases there is associated megalo-ureter vhic ' s J^ n 
ally" bilateral, an observation which has been made by" several inclu mg 


et al. and the writer. . , 

Reasoning that a common defect in the pelvic parasympathetic ou n( 
from the primitive neural crest may" give rise not only" to an agang 10I, ' C . 

of the colon but also to areas in the bladder in which development 
sympathetic plexus is poor or absent, Swenson and his coworkers egan 
study" of the bladder wall to determine if there is a decrease of ^ve con . 
ganglion cells as an etiologic factor in megalo-ureter. These stu ies 
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elusively demonstrated a striking diminution of ganglion cells. By analog}-, it 
seems likely that the same evclc of pathophysiologic function occurs in the ureter 
under these conditions as it does in the colon in Hirschsprung’s disease, namely, 
ureteral peristalsis is maintained down to the aganglionic ureterovesical junction 
area with resulting relative adynamic obstruction (achalasia) and wide dilatation 
of the tract, above. 

In their studies of normal or control bladders, Swenson et al. 10 found an es¬ 
sentially uniform pattern of ganglion and nerve cell distribution, these cells 
being located chiefly in the vesical adventitia with greatest concentration in 
the areas adjacent to the entrance of the ureters into the bladder (lateral portions 
of the trigone) and in slightly lesser numbers around the seminal vesicles in the 
male and in the vaginal septum in the female. The number of nerve cells dimin¬ 
ishes toward the midline, anteriorly and posteriorly, and toward the fundus and 
the urethra. The ganglion cells are of two types: 1) round, and 2) scalloped in 
outline. Yet satellite and neurolemma cells were found in great numbers, either 
singly or in large clusters, in the substance of the nerve bundles which, usually 
following the course of the larger vessels, pass from the adventitia to the deeper 
zone of the muscularis, and in lesser numbers to the superficial muscularis and 
submucosa. Xerve branches, predominantly nonmyelinated, were found in all 
layers of the bladders. 

In contrast, histologic study of the bladder in patients with megacolon and 
vesical involvement and megalo-ureter showed a pronounced diminution of 
ganglion cells. This deficiency was so marked that, without identification of the 
source of the material and with the exception of one borderline case, several 
Boston pathologists could readily recognize and properly classify on the basis 
of the ganglion cell count, the tissue from the normal bladders and from the 
mogalobladders and megalo-ureters. In short, the recognition of six out of 7 
cases of megalohladdcr by nerve-cell estimation alone in a mixed collection of 
tissues from sixteen bladders, suggests that a diminution in parasympathetic 
none cells may he the anatomic basis for what has heretofor been considered 
a primary functional vesical disturbance. This study also suggests that the para¬ 
sympathetic ganglion cells may not only be fewer in number but less well de- 
\ eloped and functionally defective in these cases. Ganglion cells are found in 
small numbers in normal ureters and even in megalo-ureters. 10 

1 he faulty parasympathetic vesical innervation will be reflected in 
1' poor detrusor function (incomplete bladder emptying, reduced frequency 
of urination and. as eystomctrically demonstrated, diminished vesical empty¬ 
ing contractions and a slow gradual rise of intravesical pressure), 

'"adequate vesical neck opening (relaxation) 11 and, possibly, 
o' dmnni-hed contraction of the ureter, the normal contracture of the 
lou< r end during urination being a mechanism calculated to prevent vesico- 
uretcral reflux durincthis art. 1 - Failure of this protective mechanism to operate 
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might be expected in parasympathetic dysfunction consequent to abnormal 
neurogenesis; vesico-ureteral reflux almost always exists in megalo-ureter. 
Because of the subnormal parasympathetic nerve function, the bladder is 
unable to empty itself with consequent increasing residuum and intracystic 
pressure, the latter commonly mounting to 30 or 35 cm. of water pressure, and 
affording an augmented hydrostatic force against which the kidneys must ex¬ 
crete and ureteral peristalsis propel. The natural end result of this is megalo- 
bladder, dilated ureter(s) and hydronephrosis. These deleterious forces coupled 
with the increased abdominal pressure called into play r to initiate voiding, in¬ 
duces ever greater vesical and ureteral dilatation. Parenthetically, it is in this 
group of cases of neuromuscular vesical disease that limited transurethral re¬ 
section of the bladder neck is often therapeutically effective even though the 
cysto-urethroscopic study discloses no apparent obstruction. 

In most instances of extensive ureteral dilatation consequent to neuromuscu¬ 
lar disease, the localized etiologic factors, the pathologic anatomy, and the clinical 
and therapeutic problems are primarily concerned with the more comprehend c 
picture of neuromuscular vesical disease. This observation explains not only 
why isolated ureteromegaly is such a rare condition but indicates the diagnostic 
nonacceptability of scores of cases reported in the literature as primary' mega «- 
ureter. In many there was urographic evidence of neuromuscular vesical disease 
while the examination in other cases disclosed obstruction at the vesical nec w 
peripherally, most often identified as contracted bladder neck but "'hie i " 
may have been neurospastic in character. In short, it is the writer s be ic “ 
megalo-ureter must always be considered a collateral manifestation m neu^ 
muscular vesical disease rather than an isolated lesion and not to be con 
with those cases of excessive ureteral dilatation consequent to nonneurogen 
obstruction or other disease. 


SYMPTOMS 

Megalo-ureter may provoke no symptoms, but in many' cases thereus P®^ 
nt pyuria, urinary frequency, hematuria, pain in the loin and/or ^ n 
esent singly or in combination. As total renal back-pressure injury P r ° 
e systemic symptoms of urinary toxemia and renal failure arc no 


DIAGNOSIS j 

The diagnosis is made by urologic examination demanded by the 
any or all of the symptoms indicated in the preceding paragrap 1 ’ c j emonS tra- 
excretory urographic study may suggest the diagnosis but the masS jvc 

tion of greatly dilated ureters alone is not enough. Cystography' IS ® ^ 0 ; t . 

ureteral reflux while cystoscopy and ureteral instrumentation ai . g | eac jj n g un- 
struction. Estimation of the residual urine in these cases may' u pp C r 

less it is done at once after voiding, for the urine from the great J fln( j give 
tract reservoirs will promptly drain down to fill the bladder par > to;r opy 
an untrue estimation. By cystography, cystoscopy, ureteral c r °™ ure(er aS de- 
and retrograde pymlography, if necessary, the features of mega o- 
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final in the first paragraph will be identified. The presence of neuromuscular 
vesical disease should be readily confirmed by cystometry. It is notable that the 
ureterovescial junction is not strictured or even tight in primary megalo-ureter 
and that large ureteral dilating instruments can readily be passed into the ureter 
even though the urographic conformation of the intramural ureteroi esical junc¬ 
tion appears normal. 


treatment 


Rational therapy in primary megalo-ureter will be guided by precise diagnosis 
as well as clinical considerations such as the general condition of the patient, 
complicating lesions and obstructions and, of utmost importance, the degree of 
renal damage and infection. The last are determining factors in the prognosis. 

In unilateral megalo-ureter with hopeless renal damage and infection, employ 
ureteronephrectomv with removal of the ureter down to the bladder wall. 

The use of parasympathomimetic drugs (mecholyl, acetylcholine, doryl, uro- 
choline. transentine, etc.) has been without appreciable benefit in the treatment 
of primary megalo-ureter. 

In Hirschsprung’s disease and before rectosigmoid excision was employed, 
prompt regression of the colonic dilatation and return to normal caliber regu¬ 
larly followed colostomy drainage. In bilateral primary megalo-ureter, decom¬ 
pression of the distended duct by suprapubic cyst ostomy drainage has brought 
about the most satisfactory anatomic and functional improvement with regres¬ 
sion of the dilatation and, albeit a temporizing measure, it is to my belief, the 
only procedure to accomplish this result with any regularity. 

These children, equipped with a flounder bag type of urine collector, manage 
well and with remarkable convenience, frequently becoming capable of attend¬ 
ing to their own apparatus and even changing the suprapubic tube. Free bladder 
drainage is maintained for four to six months or longer, until such time as the 
urologic investigation and notably the urographic findings, show a satisfactory 
regression of upper tract dilatation. When this is achieved, the cyst ostomy drain- 
ace i- discontinued. Four or five times a day at regular intervals the child is 
made to empty his bladder, employing low abdominal manual compression if 
nivo.-siry in order to reduce the residuum to as near zero as possible. Chemo¬ 
therapy is simultaneously administered as necessary to maintain urinary steri¬ 
lization. I nder this regimen, the improvement will often be maintained but in 
-mic cu-c.- regression to the former unfavorable status occurs and again demands 
-tommy bladder drainage or perchance in some cases, transurethral bladder 
with rc.-cction. 


Rc.'i-'tion of the lower end of the ureter with ureteroneoevstostomy has been 
cc.-sful in some ca-cs (Parke Smith 11 ), perhaps because the ureterovesical 
jinn i- tran-forml from a bladder wall segment in which parasympathetic 
ganglion cell development is subnormal or meager. This is the only explanation 
•h" h appear- logical under the circumstances and in view of newer knowledge. 
I.v i-mn of n wide longitudinal strip the length of the ureter with suture closure 
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of the duct to reduce its lumen has been employed without striking success. Yet, 
coincident with this operation and the establishment of temporary cystostomy 
drainage, marked improvement with disappearance of the extreme dilatation 
has been observed in the megalo-ureter mate not operated upon (Nesbit; 1 * 


Kimbrough 16 ). 

In secondary megalo-ureter the treatment is eradication of the neurogenic or 
other obstruction and/or infection and in many of these cases simple transurethral 
bladder neck resection produces gratifying results in the absence of uretero¬ 
vesical junction blockage. The last demands appropriate treatment by wide 
ureteral meatotomy, ureteroneocystostomy or, as we have frequently and satis¬ 
factorily used, a ureteral pull-through procedure to establish an orifice of vide 
patency and at the same time excise much of the redundant ureter. 


SUMMARY 

Primary megalo-ureter is a rare disease. Most alleged eases of primary megalta 
ureter are in truth secondary megalo-ureter associated with neuromuscular \csiea 
disease which is unrecognized or its etiologic relation to the advanced 
dilatation passes unheeded. The older theories of its etiology bar e been n 
discussed. The probable etiology has recently been identified by Swenson a 
his coworkers who have demonstrated a striking reduction in parasympa 
ganglion cells in the bladder wall musculature surrounding the uielera 0 ' 

a finding similar to their discovery of the absence of these ce s 
myenteric plexus) in the rectum and rectosigmoid in Hirschsprung s ^ 
and in half of the cases of which there is associated neuromuscu ai \ esica ^ 
and in a lesser number, megalo-ureter. The symptoms and diagnosis 
indicated. Neuro-urologic study including cystometry is essentia . 
therapies which have been employed in these cases in the past an 
comings have been cited. Only the establishment of free cys os on , era | jjpj. 
has been regularly effective in bringing about the regression ° 10 ^ ca ]iber. 

tation, in some cases even to restoration of normal uretera an p 
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Despite the fact that since March HUS. sixteen papers relating to carcinoma 
of the ureter have been published in the Journal of l rolopy. additional data on 
this rare lesion seem warranted. W. \Y. Scott. Long and O’Conor have empha¬ 
sized the need for more information as regards treatment and results. Renner 
found 3 ureteral tumors in 13.S54 autopsies; Jaffe and Mendillo reported only 
■2 cases in 00.000 routine hospital admissions; and Colston listed 2 cases of pri¬ 
mary carcinoma of the ureter in a total of 22,000 urological cases. Long in HUS 
brought the number of cases reported up to 201. since which time at least 15 
additional cases have been added bringing the present number to ‘216. 

The group to be cited here consists of < cases of primary carcinoma of the 
ureter and 1 case of metastatic carcinoma of the ureter from a lesion in the 
prostate gland. The first patient in the group was seen in 1931 and the remaining 
seven have been seen since 1947. This is in comparative ratio with the fact that 
two-thirds of the cases of carcinoma of the ureter have been reported in the 
last decade and tempts one to wonder if the increase is entirely due to better 
diagnostic acumen, increasing longevity or possibly an increased exposure to 
exogenous carcinogens, as was hazarded by Darns in 1943. According to Hamm 
and La Valle, ureteral tumors occur most frequently in the sixth and seventh 
decade and the average age is 55 years. They predominate in men in the ratio 
of two to one and the right ureter is involved more frequently than the left with 
75 jx'r cent of the lesions appearing in the lower third. In this series of S cases 
six occurred in men and two in women: 6 cases were in the eighth decade, one 
in the seventh and one in the sixth. Hematuria, pain and a mass in the flank or 
back were the most common symptoms occurring numerically in the order men¬ 
tioned with the first two being present in almost all cases. Diagnosis is made 
from the history, physical examination, laboratory findings, cystoscopy, and 
pyelogram. At cystoscopy blood may be seen emerging from the orifice on the 
affected side and if a papillary projection is present, then the correct diagnosis 
I- almost assured. Obstruction to the passage of a catheter in the very lowest 
pan of the ureter may l>e encountered and if on injection of opaque medium 
under some pressure a film is obtained showing irregular dissemination then a 
tumor mass may be suspected. Vaginal examination in women and rectal exami¬ 
nation in men will also be of value in diagnosing lesions in the terminal ureter. 
If the catheter meets a soft or mushy obstruction higher up this may help dif- 
f< rent into tumor front stone. A pyelo-urcterogram is most helpful giving the 
< haructorUtic coblet-shaped obstruction or ring shadow, as Cmnco calls it. and 
hxdro-uretor and hydronephrosis above with diminution in function. The most 
di-tutlimg differential diagnosis to make is that of a small or nonopaque calcu¬ 
li-. and m view of the radical surgery required for tumor of the ureter an error 
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in this regard would be most distressing. Use of the wax bulb and study of 
smears by experienced pathologists using the Papanicolaou method should b? 
of diagnostic aid. 

Ureteral tumors tend to multiplicity and recurrence, and these facts hove 
stimulated many authors to advance explanations for this behamor. Von Bmnn's 
description of the downward proliferation of the basal epithelial lawyer to form 
cell buds and nests has led Bothe to think that some carcinogen activating these 
areas may account for these characteristics. On the other hand, Fagerstrom 
questions Von Brunn’s theory as to the mechanism of the formation of cell 
nests believing that they are abnormal patterns resulting from hyperplasia of 
the epithelium which in turn way be due to local irritation such as chrome 
infection or from noxious agents circulating in the bod} 7 fluids. Gualtieri, Hayes 
and Segal accept Von Brunn’s cell nests as the basic nuclei from which ureteral 
lesions develop and believe that it substantiates Ewing's hypothesis of the 
multicentric origin of these tumors. They believe that in addition to an abnor¬ 
mal urothelium, sensitization by general and local factors, a catalyst carcinogen, 
lytic enzyme action, numerous chemicobiological actions, growth directions an 
epithelial changes are also contributing factors in the developing of uretera 
tumors. Kirwin believes an infectious agent in the form of a filterable vims may 
be the activating cause. Recurrence by lymphatic extension and by direct im 
plantation must be recognized as potential factors. The presence of a carcinogen 
in the activation of ureteral lesions is accepted by many, and its most ip 
source would seem to be in the excretory product of the kidney. If this 
two facts remain to be explained: One is that the condition is usually 
indicating that only one kidney is excreting carcinogen; the other is t in 
after removal of a kidney with a large portion of ureter, tumoi f 01 ™ n 101 
recur in the stump. W. W. Scott, in reporting a case of recurring b a carchionia 
matosis arrested by nephro-ureterectomy" and partial cystectomy or ca ^^. Qn 
of the ureter, offers as an explanation the possibility of a unilatera 
of carcinogenic agent from one kidney due to alteration of the filtration 


from some general systemic force or functional change. treatment 

Once the diagnosis is made it seems generally agreed that the es^ ^ ^ o;]C 
is complete nephro-ureterectomy removing a cuff of the bladder wn ^ ^ 

stage operation. If the bladder wall around the orifice is not remoi ec 1 
desiccated after the method of Colston. If the patient’s condition f ^ 

mit doing the operation in one stage, then the tumor-bearing portion 
removed first and the second part done as soon thereafter as possi i e. ^| c _. 
increased possibility" of recurrence as the stump of the ureter nn » ^ rjn 

urothelium with chronic inflammation and lyonphocytic infiltration a 

become malignant and spread rapidly". The subject of benign u j ia c 

difficult problem in diagnosis and treatment. A fortunate tren ureter it > s 
been conservation of renal tissue but when applied in lesions o s{u( jy in 

attended with considerable hazard. Vest has presented a very"r a ^; n g three of 
this regard on seventy" odd cases of benign tumor of the ureter ci^ ^ atrncn t 
his own in which he elected to do conservative surgery". He states i 
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of ureteral tumors should be governed by the type of tumor with which one is 
dealing and this of course usually requires biopsy. His position has been ques¬ 
tioned, but not justly so because he takes great care in stating his criteria for 
selecting cases, and if these are followed one can hardly make a mistake. Fur¬ 
thermore, he has emphasized that carcinoma of the ureter is a deadly serious 
disease and one in which early diagnosis with radical removal of the kidney, 
ureter and a portion of the bladder offers the only hope of cure and that it uould 
be fatal to err on the side of conservatism when dealing with cases of question¬ 
able malignancy. In the eases he treated conservatively good function on the 
affected side was necessary, biopsy showed benign tumor and in all 3 cases re¬ 
ported there was impairment of total renal function and definite necessity for 
renal salvage. Edelstein and Marcus have also advocated conservative surgery 
m dealing with connective tissue tumors such as lipomas, fibromas, myomas, 
but in their report of l case which they state was a benign papilloma of the 
ureter they wisely elected to do nephro-ureterectomy and the patient was alive 
and well 15 months after surgery. 

A majority of tumors of the ureter arc highly malignant and there is a growing 
trend to regard and classify the benign papilloma as an early papillary carci¬ 
noma. Because of its multiplicity, frequency of recurrence and tendency to 
malignant degeneration, some urologists and pathologists believe that a benign 
papilloma of the ureter is as rare as a benign skunk. The prognosis for survival 
over 2 years is poor according to Burford, Cdenn and Burford. One reason for 
this is anatomical, due to the thin wall and rich blood and lymphatic supply of 
the ureter which favors early metastasis. Lowsley and Ivirwin state that even 
m favorable eases the outlook is bad. Counseller, Cook and Seefeld reported IS 
oase' and of six treated by complete nephro-ureterectomy, four were dead 
vwthm 3 years. The postoperative mortality is high being 24 per cent according 
to rtang and Hertzog, and about 25 per cent according to Long. One of the most 
encouraging reports is that of O'Conor who did complete nephro-uretereetomv 
m s case' amt had six alive at 11, 9, S, 7, 5. and 2 years after operation. Another 
h\cd IP years dying of a stroke and in the eighth case the patient diet! 3 years 
after operation of metastasis. The follow-up of cases along this line is construc¬ 
ts e and answers a plea first made by \V. \Y. Scott and later by Long for this 
type of report. 


CASE REPORTS 

f <>•-■ I. .1. S. IL. a white man, aged 71 years, was first seen in December 
l.'.U, wuh a history of hematuria of 2 weeks’ duration without pain or fre- 
M'n in \. I h\steal examination was negative except for early benign hypertrophy 
"t t a prn-tato. 1 he urine was grossly bloody. Cystoscopy revealed no evidence 
"t "uu»r m the bladder, and both ureteral meati appeared normal although a 
• I'ltctcr could W introduced a short distance up the right side. A catheter 
1" normally to the lefi renal pelvis; the pyelngram on that side was normal 
wia rc.o medium injected into the right catheter showed no dye in the right 
urinary tract but a diffuse irregular distribution of dye in the lower right tinner 
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flowing back into the bladder. Excretory urography showed a normal left kidney. 
Thirty minutes after injection the right kidney pelvis and calyces were markedly 
dilated but the right ureter did not fill. The conclusion was that the case was 
one of benign hypertrophy’ of the prostate, and a tumor of the right ureter. 
Operation was refused. 

The patient returned May 1933, complaining of recurring attacks of right 
renal pain. He had passed very little blood until the last 2 weeks. Physical 
examination showed a well preserved man of 73 years of age. The lungs and 
heart were normal. The blood pressure was 155/80. No enlargement of liwr 
or kidneys was present. Early’' hypertrophy of the prostate was noted. On rectal 
examination a hard, fixed tender mass was felt on the right side nbo\c the 
prostate. The blood count showed no anemia and the nonprotein nitrogen "W 
normal. Again at cystoscopy the left kidney’ was normal but the right ureter 
was obstructed just above the orifice. A diagnosis of right hydronephrosis, uc 
to tumor of the ureter was made and nephro-ureterectomy recommenr er• <“ 

right kidney’ and ureter were removed but the terminal ureter w as t , e 
tumor mass invading the surrounding structures and could not be 
The patient made a smooth recovery and the gross hematuria su isi 
was discharged in May 1933, and progressively went downhill dying o me 
static carcinoma August 1933, about 18 months after the first a missl ° ^ 
topsy showed metastases to the liver, retroperitoneal lymph no es an ^ 
urinary’ bladder. The right ureter was absent to a point 4 cm. a o\e ^ 
of the pelvis. It passed into a large tumor mass that measur cm. 1 ^ 

ter. When the tumor mass was removed erosion of the ilium, sacru , ^ 
last lumbar vertebra was noted and the common iliac arteiy vns c 

surrounded. r ■ i en ithclial 

Study’ of sections of the tumor showed it to be made up o ay P> ^ ^ t i, e 
cells which appeared to be transitional squamous cell in ty’pe, as 0 « j). 

ureter. They’ varied in size and shape and showed many’ mitotic gi 

Case A—The case of Mrs. B. M. aged 70 years is reported next beemn ^ 
some similarity to the preceding case. She was referred by r. • no ticcd 
January’ 11, 1950, and complained of pain in the left flank. e ' a . anc ] fre- 
blood in her urine but this was not profuse. She had some J ^though on 
quency’. On physical examination no masses could be pa P a > ^ rc gion of 
pelvic examination some induration and tenderness were note m nor mal- 
the left ureter. Cy’stoscopy’ disclosed that the bladder mu . C ° S r onn j n g a ca>t 
Emerging from the left ureteral orifice was a small blood c o °, s j nIf tc(l at 
of the ureter. Catheters passed into the left ureteral orifice vere ^ ^jth 

2 cm. A Woodruff bulb catheter was then introduced and skio aa j n(0 (lie 
some pressure. The dy r e did not enter the upper ureter but previou 5 

bladder and extravasated into an irregular mass in the lover u j-jglit 

excretory’ urography’ and cystoscopy’ showed good function an the P‘ llicnt 
kidney. A diagnosis of carcinoma of the left ureter was ma 1 u rctcreri° mV 
was returned to Dr. W. J. Sturgis, Jr. who did a complete nep ir0 ‘ 



CARCINOMA OF URETER 


595 


(fig. 2). Microscopic sections revealed a highly malignant, grade 4 transitional 
cell carcinoma of the ureter which tended to be invasive in character, (fig. 3). 



Fig. 1 
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Both of these patients had carcinoma of the extreme lower ureter with similar 
symptoms and cystoscopie findings. One was seen in 1931, the other in 1950. 
The prompt diagnosis and the patient’s acceptance of early surgical intervention 
in the second case has resulted in alleviation of pain and bleeding and with a 
reasonable hope of increasing her life expectancy. 


Case 3. —-Mrs. E. H., aged 51 years, was admitted to the hospital September 
18, 1949, with pain in the left flank and abdomen of 5 days’ duration. She wa ; 
treated at home by her family physician who gave opiates for relief and then 
sent her to the hospital. She had had some dysuria and frequency with hematu¬ 
ria once, but on admission to the hospital urinalysis was negative for blood and 
pus. Physical examination revealed a hypertension of 220/110 with a systolic 



Fig. 3 

murmur over the entire precordium. The abdomen was obese. She 
on pressure over the left lower quadrant. iS T o enlargement of either ' l ■ 
detected. On cystoscopy, the right ureter and kidney were entire} no 
an obstruction was met in the left ureter at 15 cm. which coul no 
Injection of dye tlirough the catheter revealed a block in the le t ur ^ irQrTra p]iy 
a goblet shaped appearance with no dye in the pelvis. Excretoo 1V33 
revealed good concentration with normal pelvis on the right S1 e ‘.. o; j s of 
marked hydronephrosis on the left but the ureter did not fill- ( | 1C left 

tumor of the ureter was made. At operation 5 days aftei fl . raI |A m , v j, r rc a 
kidney was exposed and the ureter traced down to the pelvic > n 
nodule was palpated. The ureter was mobilized well below tins P 01 ^J nner p n 
and ligated. The kidney and ureter were removed in the usua sccnl oiI 
opening the ureter after removal the tumor was sessile in a PP cara 
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to be well circumscribed, and measured \ cm. in diameter. The distal portion 
was not removed (fig. 4). 

The gross specimen consisted of a kidney 11 cm. from pole to pole. The pelvis 
and calyces were dilated. The attached ureter measured 14 cm. in length. A 
tumor mass was seen at the lower end which was whitish in color and firm in 
consistency. The ureter above was dilated and the ureter below was normal. 

Sections of the tumor mass showed it to be made of atypical cells of the transi¬ 
tional squamous type which varied in size and shape with many mitotic figures 
noted. The ureter above and below showed a marked infiltration of lympho¬ 
cytes. Diagnosis: squamous cell carcinoma of the ureter. (According to Melicow, 
infiltrating malignancies may present a squamous cell metaplasia.) 



Fig. -t 


he patient made an uneventful recovery and was discharged. Five months 
later -he returned complaining of pain in the incision, left lower abdomen and 
tadmtim; down the left thigh to the knee. She had lost weight. The blood pres- 
n. b>0 100. The abdomen was still obese but a mass could be palpated 
,r ddqnudrant which was quite tender. Urinalysis was negative and 
' ' '' n " ' 'idence of metastasis in the lungs or osseous system. X-rav 
C ..qu Was given and the mass regressed slightlv but the patient's general 
.il'lH-ah,,,,,; u ;t , „ne of beginning cachexia. She returned C, weeks later obviously 

T'r :i ‘ I,U ‘ increasing in size. She died at home S month's 

r 'I'- "»'ial onvt of symptoms. 

11 '"- ra ... ''“".vr, i, i.- I.frv.,1 that if a ,-ompletc „cpW 
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ureterectomy had been performed, the patient would have had a better chance 
for cure. This is particularly emphasized by the fact that recurrences are usually 
found in the remaining stump of the ureter or in the adjacent bladder tissue if 
not removed or desiccated, and as O’Conor has emphasized, these secondary 
lesions are often more extensive than the primary'' one. They also seem to develop 
a more malignant potential, invading adjacent tissues as though they were ideal 
culture media. Indeed, Bunge and Stein have found that transitional cell car¬ 
cinoma of the ureter is a most favorable tumor to grow' in intro; they are study¬ 
ing the biochemical dynamics of tumor growth in the belief that respiratory 
studies, the use of various hormones in the medium, the assimilation of radio 
isotopes and use of folic acid antagonists offer neiv possibilities in experimental 
work on cancer. Research in this field is most welcome and may add to our 
knowdedge facts ivhieh will help support or disprove the studies on pathogenesis 
and etiology': ivhieh have been so ably advanced by Bothe, Fagerstrom, Gual- 
tieri, Hayes, Segal and Kirwin. This case is a good example of the necessity for 
doing a complete nephro-ureterectomy and an argument against conservatno 
surgery, especially opening the ureter and taking a biopsy', as it is almost im¬ 
possible to do so without danger of spilling or implanting some of these high > 
malignant cells before operation is completed. 


Case 4 .— Mr. R. T. W., aged 70 years, ivas admitted to the hospital March i, 
1950. The case is reported through the courtesy of Dr. W. J. Sturgis, r. ar 
sister had died of carcinoma of the ureter. Two and a half years prior to a mis 
sion the patient first had bloody urine unaccompanied by any other symp' 0I ”" 
Six weeks previous to admission a pain developed in the small of the bac tw 
2 days later the patient noticed murky urine. The hematuria had app&wre 
always been relieved by medicine given by his family physician, n P 
examination the patient was a ivell preserved white man. The bio P rc - ^ 
w r as 190/100. The cardiac rhythm ivas abnormal with extrasystoles. 
tate ivas enlarged about 2 plus, but was neither hard nor nodular. • 

urography revealed a nonfunctioning left kidney and a normal upper ^ 
urinary tract. Retrograde pyelography showed dilated minor ca y <xs ^ 
upper pole of the left kidney and a bulbous low'er half left kidney' wit i 
extending into it. At operation on March 15 a complete nephro-ure ^ 
ivas done. The postoperative course ivas gradually' downhill charoc eriz^^ 
manly by abdominal distention which persisted despite efforts to ggg 

the gastro-intestinal tract by intubation. The nonprotein nitrogen a 
three day's prior to death, which occurred 11 day's after operation. xa 
of the specimen revealed a tumor at the ureteropelvic junction. ^ ( |, c 

Microscopic study' of the sections disclosed carcinoma and showe pj n!1 j 
same architecture as papilloma of the ureter with malignant c ran 
diagnosis: Papillary carcinoma, ureter, left. 

. 1 *n "\fflV 

Case 5 .—Mr. T. L., aged 70 years, was admitted to the hospitn 1 ^ t0 
complaining of blood in the urine. The present episode started 1 v,ec 
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admission. He had no pain. He had frequency about 4 times each night. He 
pave a history of hematuria 1 year previously. This disappeared following treat¬ 
ment by his family physician only to recur 6 months later. On physical exami¬ 
nation patches of psoriasis were seen on his knees and elbows. Excretory 
urographv showed that the left kidney was normal in function, drainage, and 
appearance. The right kidney function was impaired. On cvstoscopic examination 
an obstruction was met in the right ureter at 9 cm. Retrograde pvelogram shoved 
an irregular filling in the midportion of the right ureter suggestive of a space¬ 
taking lesion. Dilatation of the proximal ureter and marked hydronephrosis of 
the right kidney were present. Urinalysis showed 2 plus albumin and 6 to S 
red blood cells. The nonprotein nitrogen was 65 before operation, and 67 on the 
day of death. Hie blood pressure was 220, 110. Xephro-ureterectomy was done 
on June 3, 194S. The immediate postoperative result was good. The patient was 
allowed out of bed, hut on the second postoperative day lapsed into coma and 
died suddenly. A necropsy' was done. Examination of the surgical specimen re¬ 
vealed the upper 16 cm. of the ureter greatly distended. There was a firm, 
bulbous swelling in the distal 4 cm. On opening the ureter the upper portion 
was about 3 cm. in circumference. The swelling was due to multiple, soft, white 
polypoid masses with a broad, sessile, infiltrating base extending for about 4 cm. 
up the ureter. A projecting tongue extended down to a point of constriction. 
Section of the ureter revealed that the tumor extended into and infiltrated the 
mucosa. Microscopic section of the ureter adjacent to the tumor showed tre¬ 
mendous heaping of the transitional epithelium and as one approached the 
tumor it became definitely papillary in type but was composed of closely packed 
papillae. There was, however, no invasion of the musculnris. The stroma was 
M-aut and mitoses were rare. Perivascular round cell infiltration was also mani- 
fe.-t in the surrounding fat. Diagnosis: Papillary carcinoma ureter, grade 2. 


( nsr (>. Mr. S. M., aged 64 years, was admitted to the hospital April 2S, 
lb Hi with a chief complaint of backache. He had had backache for several weeks 
and was unable to work. He had lost weight. Xo hematuria was present, but he 
had some frequency. Physical examination showed loss of weight. Bronchial 
r.do were present throughout the chest. The heart was slightly enlarged to 
the left. Die prostate was slightly enlarged and indurated. The blood pressure 
w.r- 130 <(i. C ystoscopy revealed a small papilloma on the right lateral wall 
"f the bladder just above the meatus. A catheter passed easily to the right kidney 
pehi-. hut an obstruction was met in the midurctcr on the left. A retrograde 
P> clot-ram revealed a normal pelvis on the right but pvelogram of the left 

clues showed hydronephrosis with a filling defect in the middle third of the 
left ureter. 


\ papilloma of the bladder was destroyed by fulguration. Biopsy of the tumor 
nweah-d papillary fragments with little stroma and quite cellular. Few mitotic 
tenure- were sen, One week later a left nephro-uretercctoniy was done. Patho- 
"zn-al examination of the surgical specimen showed that the pelvis and calvees 
were diMeu.Ie.1 and tilled with thick purulent material. On o]x‘iiing the ureter 
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the lower 3 cm. was occupied by a sessile tumor mass which had some papillary 
arrangement. Microscopic study showed a papillary tumor in the ureter with 
anaplastic cells containing large irregular nuclei, mitoses, cell atypism and 
marked invasion of the lymphatics in the wall of the ureter. Tumor tissue was 
even found in the adherent blood clot. Final diagnosis: Ureter, papillary^ carci¬ 
noma, grade 4. Prompt recurrence was to be anticipated. 

Four months after operation the patient died and autopsy showed metasta- 
ses to the liver. 


Case 7. —Mr. W. L. T. was admitted to the hospital July 27, 1948 complain¬ 
ing of weakness in the left aim and left leg. A jaeksonian type of epilepsy de¬ 
veloped followed by confusion and headaches. It was believed that this patient 
had a brain tumor, but an operation was not performed due to his advanced 
age and poor condition. He gradually'’ became comatose and died quietly 1 
month after admission. Laboratory examination revealed a few red blood cells, 
granular casts and many pus cells in urinalyses while he was in the hospital. 
Necropsy revealed a squamous cell carcinoma of the lung with metastasis to 
the brain. An incidental finding at the post-mortem examination was a sma 
papillary carcinoma of the right ureter. It was located at the distal third of t r 
right ureter and measured approximately' 1 \ by 1 cm. in diameter. Gross},' 
appeared to have originated from the mucosa of the ureter. However, there va- 
no obstruction or dilatation of the ureter proximal to this tumor. Microscope 
examination showed atypical delicate papillary structure with a scant strong 
a narrow pedicle and no invasion of the stroma. No urograms acre tn en 
this patient. 


Case 8. —E. C, K, aged 73 years, a white man, was admitted to the hospital 
on May 19, 1949 complaining of pain in the light kidney'. He had su c ^ 
stant pain 1 week prior to admission. Had passed no stones or 
radiated across the lower abdomen. He had had nocturia 2 to 5 > er . 

years. On examination the blood pressure was 160/114. The patientma 
ness in the upper portion of the right ureter. The prostate gl flnc p VC |o- 
fixed and nodular. An excretory urogram was unsatisfactory'. A retrogra^ ^ 
gram showed the left ureter and kidney to be normal. On the n S ^ 
moderate degree of calyectesis and hydronephrosis. There was moc cr! ^ t | lP 
tion of the proximal two-thirds of the right ureter with marked narro' j liU l a 
junction of the middle and distal thirds. It was thought that t e pa^^^ r 
stricture of the ureter with hy'dronephrosis of the right ki ne) • s(cosc ] cr osis 
studies revealed cholecystitis and cholelithiasis. An x-ray' revea . j. on 

of the bone in the region of the acetabulum and superior ramus m *^ u | un i a- 
the left. Similar changes were present in the ilium just above t ie nCC conl p a tJblc 
well as in the left lumbosacral articulation. These changes v C ^ c j u nitrogen 
with metastatic prostatie carcinoma. Laboratory' findings: nonpro c of 

27, serum acid phosphatase 6.2 units, cephalin flocculation 2 p l ^ o[)Vn | C £crn rt ' 
intractable renal colic, a right nephro-ureterectomy' was done. 
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W1S uneventful. The patient was placed on stilbestrol 5 mg. daily. The surgical 
specimen consisted of a kidney 11 by G by 4 cm. with 12 cm. of ureter attached. 
The pelvis and ureter were slightly dilated. The distal end of the ureter showed 
some thickening of the wall and the lumen was narrowed at this point. Sections 
of the ureter showed infiltration of the surrounding tissue particularly the peri¬ 
vascular lymphatics with glandular tissue composed of small tubules with pale 
cuboidal cells resembling prostatic cells. There was no mitosis and very little 
cell atypism. The nuclei were large, vesicular and had a prominent nucleolus. 
The ureteral mucosa was intact in the specimen removed. Impression: Metastatic 
carcinoma of the ureter suggestive of primary carcinoma of the prostate. The 
patient was living 23 months after operation. He was still on stilbestrol therapy. 

True, metastatic carcinoma of the ureter is rare. Thirty-five cases were col¬ 
lected by Presman and Ehrlich in March 194S, to which they added 2 cases of 
their own. By true metastatic carcinoma is meant carcinoma that invades the 
ureter by the lymphatics and blood vessels from a lesion elsewhere in the body 
and has not invaded by direct extension from a lesion such as carcinoma of the 
renal pelvis or bladder. In one of the cases reported by Presman and Ehrlich, 
the primary lesion was in the lung and the other was in the stomach. Of the 37 
cases reported, eight were from the prostate, eight from the stomach, four from 
generalized lymphoma, three from the cervix and two each from the bladder, 
breast, lung, colon, and ovary. Lazarus states that the criteria for tnre metasta- 
sc« to the ureter arc the establishment of a primary lesion elsewhere, the cells 
in the primary lesion and the metastatic lesion must be similar and that these 
cells can be demonstrated microscopically in the perivascular lymphatics or 
blood vessels of the ureteral wall. In 1941, he reported IS cases, seven of which 
originated in the prostate. It would seem that the case cited here is a true meta- 
sratic carcinoma of the ureter originating in the prostate, based on the clinical 
laboratory and x-ray findings in conjunction with the pathological description 
of cells resembling prostatic carcinoma invading the perivascular lymphatics 


SUMMARY 

Light additional cases of carcinoma of the ureter have been reported. Seven 
of the-e were primary carcinoma of the ureter, one of which was found at au- 
top'A. 1 la* remaining case was metastatic from the prostate gland. Six of the 
' ' ls ' 1,1 I'd'nary carcinoma came to operation, partial nephro-ureterectomv 
K | "g iu thr ^- nil of whom died within 1 year. Three patients all 70 years 
of age or over had complete nephro-ureterectomv: one was alive and well 10 
month-, after operation and 2 died post operatively within 4S hours. The patient 
" 1:1,1 u "'lastatic carcinoma from the prostate underwent partial nephro- 

uri w n-i-touiy and was alive 2 years after ojieration. 

I rout the.-o facts it is evident that carcinoma of the ureter is being seen more 
1 "mmonly than iu the past, that it is a very fatal disease and that the best hope 
lor on,. 1 - complete nephro-ureterectomy despite th(> fact that the mortality 
no.-, r.jwmlty in the ag.-d. is still high. 

Him-' dr... ,\Vir />..rt Xcir<, 17,. 
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SPONTANEOUS RUPTURE OF THE URINARY BLADDER IN A MALE 

MAXIMILIAN M. XEMSER and HOWARD A. WEINBERGER 

From The Surgical Scrciccs of Lenox Bill Hospital, Acir I ork, A . I . 

We are herewith reporting a recently encountered ease of an interesting and 
unusual type of rapture of a hollow viscus. The experienced urologist, or surgeon, 
has. from time to time encountered a case of rupture of the urinary bladder. Such 
rapture almost always is secondary to trauma in the nature of external violence, 
instrumentation (transurethral resection), or to some predisposing pathologic 
condition within or adjacent to the bladder, the bladder outlet, or the urethra. 
In the female certain conditions associated with pregnancy at term, such as labor 
or manual expression of the placenta, have been responsible for rupture of the 
urinary bladder. In the male, attempted micturition during acute retention due 
to organic vesical neck obstruction has, in rare instances, resulted in rupture of 
the urinary bladder. Intrinsic specific infectious disease such as tuberculosis, has 
l>een reported as causing bladder rapture. Finally, in the presence of neurogenic 
dysfunction secondary to vertebral or intraspinal disease, the urinary bladder 
has ltecn known to rapture. 

Stone' reported 2 cases of spontaneous rupture of the urinary bladder. The 
first case was secondary to an adjacent inflammatory lesion, and the second case 
to a vesical calculus. 

Barnes and Steele 5 reperted a case of rupture of an apparently normal viscus 
with no associated extravesical changes, or history of possible vesical overdis- 
tention. Their tally was the twenty-second of spontaneous rupture of a normal 
bladder that had Iteen reported up to that time (1935). 

Bercsford-.Innes'' reported a case of spontaneous bladder rupture in a 27 year 
old woman. No operation was performed. At autopsy an intraperitoneal rupture 
was found and the case reported as a ‘true nonpathological spontaneous rupture 
of the bladder.’ 

Bacon.' in 1913, reviewed 147 cases of rupture of the urinary bladder and 
divided them into three groups: group 1, 102 cases due to external trauma: group 
1 . 10 cases complicating transurethral resection; group 3, 5 cases of spontaneous 
rupture 11 cancer). His summary states that the predominating symptoms and 
finding' were: pain, shock, hematuria, retention of urine and skeletal injuries, 
t \'tography was the most significant single diagnostic procedure. 

Mommy reported a case of spontaneous rapture in a tuberculous bladder, 
lie- patient was a 22 year old woman who eomplained of lower abdominal pain 
and anuria. Despite prompt and pro]>er surgery, the patient died. At autopsy 

bilateral renal tnlierculo'U together with ureteral and vesical involvement were 
found. 
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Feigal and Polzak 6 reported 3 cases of spontaneous rupture: 1) a case of spon¬ 
taneous rupture of the bladder in a man of 77, who died 12 hours after admission 
to the hospital; no operation was performed; 2) a case of prostatism and al¬ 
coholism in a 52 year old man; operation, including prostatectomy, was performed 
and recovery followed; 3) a case of spontaneous rupture following excessive alco¬ 
holic intake; operation was performed and uneventful recover} - followed. This 
case closely resembles the one we are here reporting. 

We would like to call attention here to spontaneous rupture of the overdis¬ 
tended bladder in a man in whom there was no evidence of trauma and there 
was no predisposing abnormality in the bladder, the bladder outlet or the ure¬ 
thra. Such a case, at least insofar as reported in the literature, is rare. Some of 
the reported cases of “spontaneous” bladder rupture in the male, often include 
data wherein either trauma or prostatic adenopathy obstructing the vesical 
outlet, without doubt played a responsible role. 


CASE REPORT 

R. T., No. 144442, was a 51 year old white platforman, who was admitted to 
the Emergency Room of the Lenox Hill Hospital at 10:00 p.m. on June 11,1950- 
The history obtained from the patient was that on the afternoon of June 10th. 
a Saturday, he began to drink a large number of “beers,” as was his usual week 
end custom. At a subsequent interrogation he admitted having had at least 
glasses of beer during the afternoon and evening of June 10. On admission, c 
patient stated that betxveen the evening of June 10 and 10:00 a.m. of June , 
he did not know what had happened to him beyond the fact that he subsequen } 
was told that friends had taken him home, and put him to bed at 3-00 a.m. on 
June 11. On “coming to” at 10:00 a.m. on June 11, he experienced severe, cramp, 
lower abdominal pain, and was also unable to pass gas rectally or to 
Subsequently, the abdominal cramps became generalized. He was mi } 
ated, vomited once but was able to retain a small meal a few hours prior ^ 
mission. About 5 hours before admission the family doctor was cnl cc am ^ ^ 
able to pass a rubber catheter with ease. Three hundred cubic centime 
bloody urine were withdrawn. Immediate hospitalization was advise . ^ 

On admission the patient was obviously acuteR ill. The temperature '' a ^ 

F, pulse 136, respiration 20, and the blood pressure 160/104. The s in ^ ^ 

but warm. He complained bitterly of severe lower abdominal pam, 
dramatically accentuated in the recumbent position. A few ecchymo 1 
over the skin of the arms and legs were noted, but careful examina m '^ ||el|nl 
no evidence of recent or old trauma, of the chest, abdomen, genita ° r 
The abdomen was moderately distended. There were no visible ^. crf n( , 

intestinal sounds on auscultation were generally suppressed. lCTt ' j|; ar 
hemiae. Marked tenderness was elicited suprapubically and t°wa r f05 to- 
fossae; the abdomen percussed dull up to the umbilicus. There w 
vertebral angle tenderness. No masses or organs were palpable, ^ (K) ) «-a- 
ination the prostate was normal in size, shape and consistency , a 

e Feigal, W. M. and Polzak, J. A.: J. Urol.. 66: 196, 1916. 
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present in the rectal ampulla. The white blood count on admission was 14,000 
with 90 per cent polymorphonuclear leukocytes. A plain film of the abdomen, 
taken immediately, yielded no further significant information; moderate gen¬ 


eralized distention was noted. 

It was assumed that this patient was suffering from acute unnary retention, 
probably due to an enlarged prostate gland obstructing the vesical outlet. A Xo. 
18 soft rubber catheter was easily passed into the bladder, without any obstruc¬ 
tion lieing encountered. Eight hundred cubic centimeters of bloody urine uere 
withdrawn. This, however, did not relieve the patient’s symptoms, and his 
severe pain continued without let-up. His general condition worsened during the 



tit 1 Cvstopr.im ilrinnnst rates a contracted bladder. The contrast medium enters di- 
n-rtlv into the peritoneal cavity, ami is seen Uistrihuteil along the pelvic peritoneum. 

fui-nimr .1 hours, mid the signs of tenderness and guarding, originally confined to 
each lower quadrant, were now noted in the flanks, and upper abdomen. At 
tbi> juncture it was assumed that he had a ruptured bladder despite the absence 
of obstructive disease and of evidence of direct trauma. The patient was taken 
to the cy.-lo-fopy room, and eysto-uretlirography performed (fig. 1). The first 
film "a* taken after the injection of 75 ee of a 5 per cent sodium iodide solution 
into the bladder, through a soft mbln-r catheter. The second film was taken after 
t ic unhtlraual of the catheter and following injection of 5 cc of a 40 per cent 
At<«la» solution into the urethra. These roentgenograms demonstrated the dye 
p o-.ne into the peritoneal cavity, from a small contracted bladder. Following 
t a vr.o rtudie-. a ev-jn-eopy was done. Xo cysto-ropie evidence was present 


of trauma or of prostatic encroachment at the vesical outlet or into thepofc 
urethra. No stone or growth was seen in the bladder. The ureteral orifice ic.- 
normal. In the upper post-trigonal region, however, directly in the mifei 
large rent was seen extending through the entire thickness of bladder wall, lb 
ragged edges of this rent were covered with clot, and a loop of intestines 
plainly observed prolapsed into the bladder, as though to plug the opening. 

A blood transfusion was begun. Under spinal anesthesia 5 hours after tb 
patient entered the hospital, a midline suprapubic incision was made d 
deepened to the bladder. The reflection of peritoneum onto the bladder was dis¬ 
sected upward and the bladder entered fairly low, anteriorly. From within tb 
bladder a sagittal rent in the dome, splitting the viscus for an estimated dis¬ 
tance of 8 cm., was readily seen. A loop of small bowel and in addition aknuA 
of the sigmoid, with its attached appendices epiploicae, w r ere herniated into tb 
bladder through the rent. The prostate was normal in size, shape and conad 
ency, and there was no evidence of trauma, or of intrinsic disease of the b n ‘ 
wall. Following inspection of the damage from within the bladder, the peritonei 
cavity was entered, by incising the peritoneum above the bladder. A largeam 
of blood-tinged urine, found in the peritoneum, w r as aspirated. The incarcera 


intestinal loops were replaced into the abdominal cavity. The antenor 


limit d 


the bladder rent was then extended until it joined the upper border of the _ 

stomy wound. A single linear defect in the bladder w r as thus created. ' s ^ 
closed with two layers of interrupted chromic catgut sutures, after a 
Pezzer catheter had been placed in the bladder and allow'ed to emerge rom ^ 
lower angle of the incision. The peritoneum was closed about a Penrose ™ 
tending from the pelvis. The incision w'as closed in layers and another 
drain was placed in the space of Retzius. . . onQ« 

Postoperatively, the patient did well. The cystotomy catheter drain ^ 
of urine during the first 24 hours following operation. On the secon < ^ ^ 
patient voided some bloody urine. The peritoneal drain was withe raw 
third postoperative day; the retropubic drain on the seventh da}', anc *® ^ 
catheter on the ninth day. After removal of the Pezzer catheter the P a ^ ^ 
placed on urethral catheter drainage for an additional 5 days. During 
operative period penicillin therapy was maintained, with a changed e 
mycetin on the fourteenth day, because of persistent low-grade f e ' 

The patient was discharged on the twenty-third postoperativ b centime- 

ately prior to discharge cystography was repeated. Four hunc re c lir cfhral 
ters of a 5 per cent sodium iodide solution w'ere instilled througi tak^n- 
catheter into the bladder by gravity, and positional roentgenograms out" 

These films demonstrated a smooth bladder contour, except for two s 
pocketings, superiorly. 

COMMENT i„. 

Overdistention to the point of severence of the bladder epit e '^.p’jjseasc a* 
turn and peritoneum occurred in the absence of trauma, of ob ru ^ curb a 
the vesical outlet and urethra, and of intrinsic-mural vesical isea 
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'Jie mechanism must be accepted as spontaneous. It should be emphasized 
2 'nere was no evidence of prostatic enlargement on rectal examination, on 
erization, on cystoscopy, and at operation. 

~.‘w comments are in order concerning the diagnosis and management of this 
: The diagnosis was clinically suspected because of local and systemic signs 
" ymptoms of expanding lower quadrant peritonism, over a 4-hour period, 
dated with hematuria. 

• rupture of the bladder was presumed to have been present until proven 
: -wise. Within a matter of several minutes cysto-urethrographic and cvsto- 
" c studies were performed. The demonstration of dye in the pelvic peritoneum 
-ray and of a vesical rent plugged by a loop of small bowel on cystoscopy, was 
lusive and dramatic. At operation a combined extra- and intraperitoneal low 
line incision was made, and the large longitudinal rent splitting the dome of 
bladder was extended to the cystostomy incision. The single vesical defect 
then repaired in two layers. The peritoneal drain, placed as a precautionary 
lsure, was removed on the third postoperative day, after the culture taken 
iperation, of the intraperitoneal urine, had been reported sterile. 

Hie mortality rate in rupture of the bladder has been strikingly high in most 
orts, frequently over 50 per cent. However, most reported deaths occurred in 
' srroup of intraperitoneal ruptures and before the introduction of our present 
c chemo-therapeutic and antibiotic drugs. As in the management of a rap¬ 
ed vheus anywhere in the body, early diagnosis is of vital importance. 
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TRAUMATIC AUESICOVAGINAL AND RECTOVAGINAL FISTULAS 

SYDNEY S. BAIRD and A. D. GREEN 
From the Dallas Medical and Surgical Clinic, Dallas, Texas 

This is the report of the injury and treatment of a 7 year old white girl. 'While 
playing in her yard, she fell about 6 feet to the ground and, in doing so, struck 
a pair of pliers (fig. 1, A). Her knee hit the pliers first and caused them to tum 
somewhat so that one arm of the handle struck her in the perineum. 

Examination showed her to have suffered a superficial wound at the edge of 
the anus. This wound, in its entirety, could be completely inspected and seemed 
to be of no importance. However, urine was seen to be coming from the vagina: 
hence, the child was hospitalized, an anesthetic given, and a more thorough 
examination made. 

Cystoscopy revealed two pieces of cloth to be protruding upward in a wound 
in the bladder floor just back of the trigone. The remainder of the bladder, as 
well as the urethra and ureteral orifices, appeared to be perfectly normal. The 
scraps of cloth were easily removed transurethrally by using small cystoscopic 
forceps. The scraps were each found to be about 1 centimeter square; one wis 
from the child’s shorts and the other from the panties she was wearing at the 
time of the accident (figs. 1, B and 2). 

Vaginoscopy (using the McCarthy panendoscope) showed two wounds to 
present, one in the anterior wall (into the bladder) and the other posterior } (in o 
the rectum). . 

Proctoscopy was then done. A rather large wound was found in the an erior 
rectal wall about one inch inside the anus. The superficial nerineal woun a 
edge of the anus was noted and, as previously suspected, 

These findings clearly explained the method in -which the 
The handle of the pliers had struck the child’s perineum, slipped int° ^ e 
pierced the rectovaginal septum, traversed the vagina, and rupture e '^^ 
vaginal wall just back of the trigone. And during all this process, i"° P ,e ^ 
cloth which had been punched out of the child’s clothing were carriw 
handle of the pliers into the urinary bladder. . an( j 

Inspection of the wounds from the bladder, as well as from t 16 ' ^ ; u dged 
rectum, showed them to be somewhat ragged and rather large, as can ffprc 
from the photograph of the pliers (fig. 1, A). However, the w°^ n ’ ^ ^ , v hat 
seen to fall together in excellent approximation. Hence, we dem e (tat 

could be accomplished by radically conservative treatment, n e an( l 
the child might have a more normal result if the wounds cou ® ® an( j (he 
encouraged to heal by primary union rather than following co os o 
surgical closure of the vesicovaginal and rectovaginal fistulae. ^ j n j 0 the 
According^, a Foley catheter was introduced through the ure w .,; 

bladder for constant drainage, and control of gastro-intestma hut 

gained to some extent by the use of paregoric and a nonresidue 

60S 


was of no consequence, 
child had been injured. 
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not least in importance, was the matter of preventing infection. For this purpose 
we gave dihydrostreptomycin (0.25 gm. every 6 hours); penicillin (100,000 units 
aqueous every 3 hours), later changed to duraeillin-F (400,000 units even- 12 
hours); and cremothalidine (10 cc every 4 hours, making the 24 hour total to be 
12 gm.). 

From the standpoint of controlling the urinary outflow and infection, we were 
highly successful. The child was admitted to the Texat Children’s Hospital (Xo. 
10611) on May 26, 1951, shortly after her accident occurred. On entrance, her 
temperature was 100F, but never thereafter during her 29 day hospital stay was 
it higher than 99.2F. From the time that the Foley catheter was placed through 
the urethra into the bladder, all urine was delivered to the sterile bottle, and 
there was no longer any urinary drainage from the vagina or rectum. 

In the matter of controlling gastro-intestinal activity, however, we encoun¬ 
tered difficulties. Following her admission to the hospital on May 26, we gave 
her paregoric (1 dram twice daily). She had one soft yellow stool from the vagina 
on May 28 and on May 29, but none on May 30. However, on May 31, there 
were four such vaginal stools, another on June 1, and again on June 2. By this 
time, the paregoric dosage had been increased to 2 drams 3 times daily, and it 
seemed that a colostomy would have to be done. But local examination show 
no evidence of infection, and three stool cultures were negative. No feces ap¬ 
peared on June 3, and the small amount which was passed on June 4, came vw 
the rectum and anus, with no further stools passing through the vagina. Su se¬ 
quent more or less normal bowel movements occurred on June 8, 9, 10, 15, ’> 
17, and 18. 

On June 22, the child was again anesthetized and subjected to cystoscopy 
vaginoscopy, and proctoscopy. Except for mild redness in the region o 
previously noted wounds, all findings were surprisingly normal. 

After two normal days of being on her own with no catheter and no *n 
tions, she was discharged from the hospital and has been in good hea 
normal bladder and bowel function ever since. 

SUMMARY AND CONCLUSIONS 

The history of a seven year old girl with traumatic rectovaginal and 
vaginal fistulas is briefly presented. bladder 

Ultraconservative management was employed. This included cons 
drainage with a Foley catheter, paregoric and nonresidue diet, an ^ s0 f di- 

antibacterial agents (25,400,000 units of penicillin and 16,050 mi 'g ra 

hydrostreptomycin were given). pol of infcc- 

The more important parts of tliis regimen would seem to be the con 
tion and the prevention of urinary fistula. .. . an( ] per 

The fact that feces passed per vaginam for a week after the acc ! with 

rectum at rather frequent intervals thereafter did not seem to u 
ultimate healing. 

The end results were surprisingly good. 

4105 Live Oak St., Dallas 1, Texas 
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DIVERTICULUM OF FEMALE URETHRA; AX IMPROVED 
TECHNIQUE OF SURGICAL EXCISION 


From the Deportment of Urology,John Gaston Hospital, CoUege_of pedicure, Urn 


THOMAS D. MOORE 

versitu of 

Tennessee, and the Moore'Clinic, Baptist Memorial Hospital, Memphis, Term. 

In reviewing the literature on diverticulum of the female urethra, one is im¬ 
pressed with the great variation of its incidence as reported by numerous authors, 
lligcins and Roen reported that only 7 eases were seen at the Cleveland Clinic 
in the 22 years between 1921 and 1943. Cook and Pool in 1949 reported 71 cases 
from the files of the Mayo Clinic as of January 1, 194S. Wharton and Kearns 
reported only 30 cases seen at Jolms Hopkins from 1890 to 1949; they added, 
however, 14 eases of suburethral cysts and S of suburethral abscess as both of 
these conditions have not been clearly differentiated clinically from diverticula 
of the female urethra. There is convincing evidence that this lesion is one of 
those conditions which is found in direct proportion to the avidity with which 
it is sought. It is interesting to note that one of your members. Dr. William N. 
Taylor, read a paper on the subject before this Section in 194S with the report 
of 23 cases. In a recent communication to the members of the Urologists’ Cor¬ 
respondence Club, he mentioned 7 additional cases he has seen within an 18- 
month ]>eriod. or a total of 30 since 1941. Evidently he is finding them relatively 
frequently, Itceause lie is diverticula conscious when dealing with complaints 
involving the urethra in women. 

Diverticula of the female urethra may be either congenital or acquired. The 
majority apparently are of the latter type and may be due to several causes, 
such as the trauma of childbirth; infections of urethral glands with sealing off 
of the opening to the urethra with the formation of abscess and re-establish¬ 
ment of the communication; instrumentation of the urethra, especially deep 
electrocoagulation of urethral lesions; or they may be secondary to urethral 
stricture or to a urethral stone. Some authors have questioned the congenital 
ornrin of diverticula, but on the other hand the idea seems definitely refuted by 
tlii- report of .lohiron. in 1938, of one in a newborn infant. In one of the author’s 
cum'* a urethral diverticulum was the site of the orifice of an ectopic ureter which 
drained the upper segment of a duplicated right kidney—very obviously a con¬ 
genital diverticulum. Higgins and Rambauscck in 194.7 stated that congenital 
dnertictilum of the urethra in women is comparatively rare and that the litera- 
ture revealed onlv 2 raws. 

In ni\ mui tile.- are found the records of 10 cases. Their ages varied front 31 
** >. averaging 3U.(i years. All of these were married women and 7 had 
•■"tue children. Dingim-i- of the lesion is not difficult if four important points 
a" kept in mind and 1 refer to a careful history, thorough physical examination, 
mvilir,pi,- m-perti.iii and urethrography. 


It- ,.! 
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SYMPTOMS 

Small urethral cellules may be asymptomatic as are larger pouches until there 
is a supervening infection. There is evidence that once a diverticulum becomes 
infected it is troublesome continuously or at frequent intervals thereafter. The 
most common symptoms are terminal dribbling of mine especially in the stand¬ 
ing position, the appearance of a vaginal mass, digital pressure on which will 
cause the escape of urine or pus from the urethral meatus. Dyspareunia is very 
common and occurred in 5 of the 10 cases seen by the author. Frequency and 
dysuria are usual and occasionally the inflammatory process will invade the 
bladder with the symptoms of acute cystitis and not infrequently an ascending 
type of pyelonephritis will occur characterized by chills and fever. In a critical 
review 7 of the 10 cases seen by the author, it is interesting to note that although 
their average age was 36.6 years, the average duration of symptoms was only 
31 months, varying from 6 months to 9 years. The relatively short history would 
indicate that these diverticula were present in the form of a urethral cyst or some 
such type of sterile lesion long before infection and symptoms of an inflammatory 
nature became evident. 


DIAGNOSIS 

Definite recognition of the lesion depends upon discovery 7 of its orifice within 
the urethra or demonstration of the diverticular sac visually in the roof of t e 
vagina or by roentgenography. Usually the opening of the diverticulum may * 
seen in the middle third of the urethra in the midline but, as reported by Coo ’ 
and Pool, it occasionally occurs in the roof of the urethra, a finding in 2 of 11e' 
cases they reported. The orifice of the sac may be extremely small or men P 11 ^ 
point in size. In such cases the technique for urethrography described by ay or 
may be useful and consists of filling the urethra with a radiopaque medium umer 
pressure. This is accomplished by 7 tyring a silk ligature distal to the bulb o “ 
Foley catheter and then cutting an orifice immediately 7 proximal t° t m )U 
The catheter is introduced into the bladder, the bulb is distended an is ( 
snugly 7 against the sphincter. The air is forced out of the catheter and t ic mc ‘^ 
is pinched about the catheter as the urethra is filled with the 
procedure ivorks better vriien the patient is anesthetized so that an 18 ^ 
can be used to pinch the meatus about the catheter. This method ^? aS n cdl.v 
in demonstrating diverticula when the orifice is not visible ant tin ^ 
accounts for Taylor’s recognition of the lesion in an unusually 7 hig 
cases in vrilich the symptoms were suggestive of the presence of the t isca ^ 

If the orifice of the sac can be visualized and a ureteral catheter ( j ic , 

duced and coiled writhin it vrith or without injection of radiopaque niw• ra |]y. 
size and extent of the diverticulum are readily demonstrable roen gen ^ n)0n . 
This was possible in 7 of the 10 cases seen by 7 the author but in 3, roen ^ 
stration of the diverticulum was not possible. It is interesting to n 
connection that the largest diverticulum seen in this group " d 1 a1 j^u^e 

capacity 7 of GO cc, catheterization of the ostium was found impossi t | lfl <] 
of the fairly 7 large mass in the roof of the vagina this patient shor y 
been subjected to a cesarean section. 
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SURGICAL MANAGEMENT 

Small urethral cellules and even asymptomatic diverticula which are dis¬ 
covered incidentallv may he disregarded from a therapeutic standpoint, but 
the patient should be told of the existence of the lesion and warned that at some 
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vaginal side with electrocoagulation of the mucosa and packing with gauze; if a 
sinus remained, secondary plastic closure was advised. In 1938, Young proposed 
the passage of a sound per urethram into the orifice of the diverticulum which 
aided in recognizing the sac in the roof of the vagina and served to facilitate its 
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Fig. 2. Author’s operative technique of urethral diverticu .| 

complete transvaginal excision. In 1938, Hunner described a S °^ { j an ( va gin 
technique and after removal of the sac, advised trimming t ie rec^ ^ acr o~5 
mucosa from one side only and then bringing the opposite t agiDi aft' 

the remaining margin for closure, thus leaving no sutures supcn 
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closure of the urethral defect. In 1939, Hymns and Hyams advised packing the 
eac transurethrallv with a strip of gauze or rib dam, thus converting it into a 
semi-solid tumor, facilitating its dissection and accurate excision. In 1944. 
Menvillc and Mitchell described a procedure in which traction on the bladder 
neck with a balloon-tvpe catheter or prostatic retractor appeared to be an ad¬ 
vantage. In 1949. Cook and Pool, in their report of 71 cases treated at the Mayo 
Clinic, stated that the insertion of a small ureteral catheter transurethral!} 
through the orifice allowing it to coil in the sac, is an aid to the surgeon in recog¬ 
nition of the lesion. 

In reviewing the results of treatment, however, there is evidence that urethro¬ 
vaginal fistula will occur unless the entire sac is excised. Such fistulas occurred 
in 2 cases of 5 reported by Higgins and Rambauseek in 1945. The author has 
seen an extensive vcsico-urethrovaginal fistula resulting from the excision of a 
diverticulum elsewhere in which repair of the urethral defect did not hold. In 
the 10 cases reviewed a urethrovesieal fistula occurred in one which responded 
favorably to its secondary excision and repair. This occurred before the operative 
technique descril>ed here was adopted. It goes without saying that unless the 
entire sac L? completely eradicated and the urethral defect properly repaired, 
the functional result will not be satisfactory. 


AUTHOR'S TECHX1QUE 

Since 1944 the operation described here has been employed with uniformly 
good results. The technique portrayed by drawings by Didusch requires no 
detailed description (figs. 1 and 2). In brief, the operation consists of deliberately 
inserting a 10F Folcv catheter into the sac in the roof of the vagina through a 
small stah wound which is secured by a pursestring suture. The tip of the catheter 
should lie removed. The site of the insertion, including the pursestring suture, 
is then excised by a small elliptical incision, permitting exposure of the sac wall. 

1 lie dwtended loley bag not only converts the diverticular sac into a semi-solid 
tumor but it permits traction, facilitating the dissection. If a catheter or sound 
lias l«en previously inserted through the urethra, the ostium of the sac is readily 
recognized when it 4 transected and permits its more accurate closure, either 
by a purse.'trine or intermittent mattress suture. Tiie peri-urethral tissues should 
b- approximated in one or two additional tiers and finally the vaginal mucous 
membrane clo-cd with or without the excision of any redundant margins. If 
excision of some of the vaginal mucosa appears desirable, Hunner's suggestion 
"t excising only lb-no on one side would appear advantageous as the final suture 
Inn- v.o.ild ofT-sft from those underlying it. It has lieen our custom to leave 
m irih ing urethral catheter from to 7 days. It ha 5 not l>een found necessary 
t" di\ert the urine by suprapubic drainage as has l>cen advocated by some 
.iM.lior- 1 innllv. a snug vaginal pack incotqxir.iting a sulfonamide has l>een left 
in p-m for to , 2 hours. In the majority of cast's the patients can l>e dismissed 
r " 11 ,|l “ ,l,, -P't:d from the seventh to the tenth day and they have lieen almost 
in. •.muon* m tlo-ir o\pre--ion- of gratitude for the relief obtained as a result 
>■. "t a diverticulum. 
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SUMMARY 

A review of the incidence, types, symptomatology and diagnosis of diver¬ 
ticulum of the female urethra is presented together with an improved technique 
for its surgical excision. Unless all of the diverticular sac is removed, an unsatis¬ 
factory result may be expected. The author’s technique facilitates recognition 
and removal of the entire sac wall and has been used with satisfaction in a limited 
number of cases. 
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PROTRUSION OF THE FEALALE URETHRA 


OSCAR DE BARROS SERRA DCiRIA 


We had the second case of protrusion of the urethra and as it was treated with 
success by an unusual method we find it interesting to call the general attention 
to this ease, safe, successful and almost unknown way of operating such a 
pathologic entity. 

Many operative and nonoperative methods have been invented to deal with 
protrusion of urethra, and we may say that almost every physician who had a 
case tried to solve the situation in his own way. Many of the methods mentioned 
in the textbooks on surgery and urology are delicate and intelligent, but un¬ 
doubtedly they are not always practicable and sometimes the final results are 
unsatisfactory. To account for these and for the impracticability of several 
operations it is only necessary to remember that in the great majority of cases 
the physician secs a protruded urethra in an advanced state when it is edematous, 
bluish in color, necrosing, infected. 

So, only to mention the elvief methods, we know that fulguration of the everted 
parts is followed by the danger of retraction (linear fulguration, after Van Buren 
fulguration at the four points of the compass (Livermore); 1 complete fulguration 
of the everted mucosa 3 ); we know the difficulty of applying in an edematous and 
bleeding protrusion the methods of Kleinwachter,* Leal, 6 Kelly-Burn am 6 and 
Johnstone the impracticability of the operation of Iveefe, s Emmet 9 and of Hep- 
hum 10 when the first condition, the reduction of the protrusion, is not attained. 

In a previous article in which we studied thoroughly this subject, mainly the 
various methods of treatment," we reported a case in a girl 5 years old in whom 
we used an operation similar to that devised by Reid i: for irreducible prolapse 
of the rectum. Subsequently, thinking in the originality of the method, we re¬ 
viewed the literature and we saw that as late ns 1930 (therefore 3 years before 
Heidi Poliak and Element 13 had cured their patient in the same way but aiding 
fulguration after the ligature. They say that Ptoekel advised such method 
before them but they give no reference. This process which we called slow extirpa¬ 
tion by eonl imams elastic ligature is executed as follows: 

In-ert a resist cut, thick walled. Nelaton catheter into the bladder, which is 
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quite easy in these cases. The number of the catheter obviously varies according 
to the normal diameter of the urethra. Afterwards pass a thread of silk not very 
thin (No. 2 or 3) around the base of the protrusion just in the neck. Then tie the 
silk thread with hard pressure enough to compress the everted part against the 
sound which in turn, on account of its elasticity, will maintain a continuous 
tension. The catheter will be also fixed by this way. Within a variable time (1 to 
8 days) which depends on several factors such as size of the protrusion, state of 
the tissues, etc., together with the sound will be eliminated the everted part that 
little by little suffers a dry necroses and falls away leaving a reconstructed meatus 
without any retraction. Besides many other advantages we may say that this 
method is of rapid, easy and safe execution, that it is appliable in all ages and 
in every case, even in the infected and gangrenous ones, that it has no danger 
and gives no retraction. 


1 

1 


\ 




t 


i 


A_ 



Fig. 1. A, protrusion of urethra in a girl 7 years old. B, 2 days after pro 
inated. 


We think that this forgotten procedure deserves more considerak 
the above mentioned advantages make it worthy of wide pu rca 10 


and that 


REPORT OF OUR SECOND CASE _ Jos4 do 

D. de J., 7 years old, white, Brazilian, bom and living hr I-P)^ ^ g ^gather 
Rio Preto, State of Sao Paulo), called on us on September » c i 0 thes rvM 
with her mother who informed us that her child was staining ® j u k 1 no 
blood. The child complained of nothing at all and answered t a g j a(enlC nt3 
injury, strain on urine, cough, and so on. Her mother confirmee - r |. nothing 
saying she had no dysuria. Examination revealed a well constitu c nside 

abnormal was found. Laying the child in gynecologic position an y QO( j.ccroi ,s 
the labia majora we saw a round mass, bluish in color, oozing ^ ou t 1.5 
secretion, emerging between the labia minora (fig- L A)- It meaS11 jj s rente 1 "- 
cm. in diameter and presented a linear anteroposterior depressio 
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We passed a tenaculum around it and verified that it was fixed in a circular groove, 
ring-shaped neck. In those maneuvers it was slightly painful. Raising the mass 
we could see perfectly the entire free hymen. Easily we inserted a rubber catheter 
through the central depression which brought clear normal urine. Its examina¬ 
tion revealed only the presence of rare erythrocytes. 

With the diagnosis of protrusion of the urethra, we resolved to use again the 
same process of slow extirpation by continuous elastic ligature which had given 
stupendous results in our first case. In the same day without anesthesia we in¬ 
serted a Xo. 15 Xelaton catheter, and tied a Xo. 2 silk thread around the 
protrusion, just in the neck, which was tied with a pressure sufficient to com¬ 
press it against the sound that was simultaneously held in its place by the 
ligature. The child tolerated the operation well and she rested in bed for 5 days, 
when the catheter fell away bringing together the protruded part which was 
reduced to a dried and contracted mass. The meatus was completely recon¬ 
structed (fig. 1, B), and micturition was quite normal. Sulfadiazine was used 
locally and orally. The child came for examination 4 months later saying she 
was all right. Xo sign of the old protrusion could be seen. 

stnniART 

1 lie author reports his second case of protrusion of the urethra which was 
again treated with the best success by an old and forgotten way of operation. 
Hie method of treatment is described in detail. 

.‘■'an .lo'c do Rio Prclo. Sao Pardo. Brazil 
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ACCIDENTAL TRANSECTION OF ALL CORPORA OF THE PENIS: 
REPAIR WITH GOOD RESULTS 

KLINE A. PRICE 

This case is presented for three reasons: 1) It is a urologic rarity; 2) it is 
doubtful that its counterpart exists with regard to management; 3) its far- 
reaching possibilities offer a potentiale which, in view of the recent adianco 
in eye, bone and skin banks and replacement surgery in renal lesions, make 1 
most tenable its inclusion into the armamentarium of the urologist who is so 
frequently confronted by irreversible penile pathological changes involving t e 
distal, the middle and often the greater portions of the proximal thirds. 

A review of the literature exposes a dearth of material on the pro o cm o 
penile injuries. Possibly it is, as Ehrich has stated: “The scarcity of rceor 
cases of penile injury leads one to believe either that the penis is se om inj u 
or else the injuries are deemed of insufficient importance to report- 
(1929) reported two unusual penile injuries, one of which had features si 
to that reported in this article. A factory worker operating a cncu ar , , 
ceived injuries which entered the scrotum on the left, split the tesic e, 
the penile skin and, 1.5 cm. behind the coronary sulcus, severe e 
the exception of a strand of tissue on the dorsum about 0.7 cm. wi e a ^ 

thick. The wound entered the mons and the abdomina wa , u ^ 

peritoneum. After vessel ligation and left orchiectomy, t ie sevc 
was repaired over an indwelling catheter with No. 1 P a,n ' :tt E 11 cn teut. The 
coverings of the corpora cavernosa were united with Lo. c irom .. . t 
skin was repaired. The next day, a needle stuck into the g a,is B removed 

and a drop of blood. After uneventful convalescence, t e® ie rs j a ( er , 

on the tenth day; grafts were used to hasten healing. ven see ^ nor mal; 
the organ was normally shaped; in erection it was 1 cm. S10r , i lVS j 0 ]ogir 
the urethra was narrow at the repaired area. There was no 
function for the patient had recently become a father. ^ , jjg^t truck- 

Dodson reported the case of a young child who was run °' e ^ g| a ns and 

The body of the penis, including the urethra, was torn . incision on 

forced under the skin of the pubis. After clot evacuation r gi a ns with 

the ventral surface, the penis was brought down and su ure cr ^-cd a« 
interrupted sutures of plain catgut. An indwelling ure ua s i 0 ugbcd 

a splint and to divert the urine. About half the g ans P e satisfactorily- 
because of injury to the blood supply"; otherwise hea mg °cc tosli°" 

Abstracts of other articles on penile injury, thoug m eres i t0 justify in ' 

features which w-ere sufficiently" related to that herein rep 
elusion. 

CASE REPORT ,| |P 

first seen n) 11 

The 56 year old patient, whose case is herein reported, was ^ opcnl tiu? 
v\iiter who answered an emergency" consultation ca 0 
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room for mlvice on the management of the patient. The patient was already 
under anesthesia. The entire corpora cavernosa and corpus spongiosum were 
found to ire eompletclv severed approximately 2 cm. in front of the pubis, with 
merely the ventral, left and a portion of the right penile skin serving to join 
the penis to the body. Access to that portion of the penis had been attained 
through an extended combined low hernial and upper scrotal incision. 

Inasmuch as there was total disruption of the vascular supply and the con¬ 
tinuity of the corpora in their entirety, with merely portions of the skin and 
subcutaneous fascias remaining undisturbed, it was first believed that comple¬ 
tion of the amputation, with perineal implantation of the urethra, was the 
management of choice. However, since the amputation could be completed at 
any time dictated by the subsequent findings, a decision was made to re-anasto- 
mose the corpora and repair the wound anatomically. 

Under general anesthesia, using Xo. 5-0 chromic catgut, the two ends of the 
corpus spongiosum were coaptcd over an indwelling latex catheter. The sutures 
did not penetrate the mucosa. The septum pectiniforme of the corpora caver¬ 
nosa was reconstructed and then the inner and outer layers of the tunica albu¬ 
ginea. Release of the clamp which had initially been placed on the proximal 
corpora cavernosa at the discovery of the accident gave a gush of blood which 
was controlled by further suturing of the tunica albuginea to effect a water¬ 
tight anastomosis. 

The remaining wound was closed with black silk sutures. To prevent acci¬ 
dental removal of the catheter, since its importance in an indwelling capacity 


was so great, the catheter was anchored to the elongated prepuce with black 
silk. 'I he penis was encased in icc to retard metabolism. Antibiotic therapy, 
sedation, and rigid catheter management were maintained with frequent inspec¬ 
tion during the day for the cyanosis which would indicate gangrene. Slight 


temperature elevation, moderate hemorrhage from the operative site, and prox¬ 
imal j>eni!e edema marked the first few days of postoperative convalescence, 
\wth the sensation of pain on pricking the glans being the most important 
finding on the second post operative day. The ice encasement was discontinued 
on that day. By the sixth day, although a bteh associated with some darkening 
"f the skin had apjxvmxl on the dorsum, the color of the penis generally had 
approached normal and the glans was quite sensitive to pinching. The sutures 
were removed. 


On the seventh day. the penile catheter came out. Voiding was accompanied 
to a hlood-tingisl streamlet of urine from the operative wound near the base 
"f lie- iM'tii-. mi the right side. 


Hc< atiM' voiding continued to Ik- accompanied by some slight escape of urine 
fo>.n the uound area, and since an area of slouch had appeared at the wound 
■'o.i, an indwelling catheter was replaced and the wound cleared of its slough 
*' '''“ , ' !l °n. Wound progress was satisfactory; the catheter was maintained 
unit the twenty-first day po-tojx-rativo when lie was discharged with merely a 
nicer -s p., 0 . „f unite from the operative site at each voiding. 

Uuntu; the follow-up jx-riivl after di-ehnrer. a catheter wa- n-in-cried for 
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a short time. An occasional urethral dilatation was effected by his physician 
to 22F. The aberrant urinary stream had decreased to small drops which could 
be prevented by digital pressure. 

It has been a little over years since the accident. The drops of urine still 
escape from the operative wound. His sexual life is described as perfectly satis¬ 
factory . His urethral caliber is adequate, although undetermined. 

COMMENT 

Because of the results obtained in this particular case, it is believed that a 
most valuable addition has been made to the ever expanding urologic horizon. 

It is conceivable that many entities may be so managed, obviating the neces¬ 
sity for orthodox partial and complete penile amputations with the attendant 
disadvantage of the perineal urethrostomy. It is conceivable that sudden, trau¬ 
matic death donors may be used for most willing recipients who are kept alerted 
for emergency surgery, where there is irreversible deformity of the glans, the 
distal, middle or proximal thirds incident to 1) localized malignancy, 2) healed 
but severely' scarred chancroidal and other lesions, and 3) the dumbbell-shaped 
chronically fibrosed middle and distal thirds of the penis frequently associat 
with urethral stricture, provided the remnant is natural. 

Its value in all types of accidental amputation or avulsion is without quo. 
tion, provided all other factors are adequate and equal. 

It differs from Dodson’s case since in his patient, half of the glans pens 
sloughed away because of injury to the blood supply. In the case present 
the organ is natural. , 

Ehnch’s case presented similar aspects with regard to repair and en resu 

It is possible that, in view of the disruption of the continuity' oft e ^ (o3 ' 
routine management of the patient as a urethral stricture with di ata ion ^ 
normal lumen might completely eliminate the fistula. Propriety', howete , 
dictated a laissez-faire management for the moment. 

SUMMARY 

A case of accidental complete transection of the penile corpora 
and corpus spongiosum has been reported. Surgical and postoperative ^ 
resulted in complete physiologic rehabilitation. This is believe to ^ qterfiture- 
case of its kind in occurrence, management and results reported in c 

109 Rhode Island Ave., A r .TF., Washington 1, D. C. 
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PEYRONIE’S DISEASE ASSOCIATED WITH DUPUYTREN’S 

CONTRACTURE 

JOHN I. WALLER and WILLIAM C. DREESE 

From The Department of Urology and the Department of Surgery, 

The Hertzlcr Clinic, Halstead, Kansas 

Among the diseases of the penis, Peyronie’s disease occupies a very interesting 
and unique position when it is associated with Dupuytren’s contracture. Kirby in 
1850 was the first to describe this association. 

Until recent years the surgeon treated Dupuytren’s contracture and the urol¬ 
ogist treated Peyronie’s disease with very little inquiry as to whether both con¬ 
ditions might be present in the same patient. In 1928, Polkey found 22 cases of 
associated Peyronie's disease and Dupuytren’s contracture in the literature. 

The authors became interested in the associated occurrence of these two con¬ 
ditions and questioned patients presenting either disease in regard to the other. 

Many of the patients seen on the surgical service with Dupuytren’s contrac¬ 
ture were frank to admit that the penis curved when erect, although this history 
would never have been given unless specific inquiry had been made. Likewise, 
many of the patients seen because of Peyronie’s disease had definite Dupuytren’s 
contracture, although they were not concerned about the condition of the hands. 

In both conditions, the patient usually waits until the disease is rather far 
advanced before seeking medical care. 

Heite and Siebrecht, in an effort to determine the incidence of PejTonie’s dis¬ 
ease in Germany, studied G038 males in a camp recently and found 455 cases of 
Dupuytren’s contracture, 14 cases of Peyronie’s disease and 10 cases of Du¬ 
puytren’s contracture associated with Peyronie's disease. They found that fibro¬ 
sis of the male breast was also often associated with these two diseases. No 
women were in this camp so they believed that trauma could not have played a 
role in the etiology of Peyronie's disease. They felt that cessation of sex functions, 
poor nourishment and lack of sex hormone production in these patients migh t, 
have been responsible for the high incidence found. They felt that in the tunica 
albuginea, there were certain embryonal developmental tendencies, which fol¬ 
lowing stimuli, would react with proliferation of fibrous tissue and metaplasia. 
They observed that hormonal changes which occur in older men on a deficient 
diet might be responsible. 

Y e wish to report the findings in ten patients who had both Peyronie’s disease 
and Dupuytren’s contracture. 

The youngest patient was 48 years of age while the oldest was 67. The average 
age was 57 years. The youngest patient ever seen with Peyronie’s disease at this 
clinic was 42 years of age while the oldest was 78. Other authors report, the oc¬ 
currence in much younger patients, but this has not been our experience. 

Among the group of patients studied there were 5 farmers or ranchers, 1 sales¬ 
man, 1 post office clerk, I refiner,- worker, 1 railroad conductor, and 1 universitv 
professor. 
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Three of the patients were first seen because of Dupuytren’s contracture while 
four of this group were chiefly concerned with Peyronie’s disease. Three patients 
were found to have both conditions on examination for diabetes, hernia and heart 
disease. 

The etiology is unknown. Trauma, gout, diabetes, arthritis, old age, vitamin 
E deficiency, and hormonal changes in subcutaneous anlage have been advanced 
as factors in the production of both conditions. Frequently our patients noticed 
that Peyronie’s disease first became evident after the death, divorce, or serious 
illness of the wife, or other conditions which required abstinence from sexual 
relations. All of the patients of Heite and Siebrecht were isolated in a camp. 

In about half of our patients, trauma could have played a role in the etiology 
of both conditions, although in the other half this certainly could not have been 
true. 

Penile induration and curvature along with some degree of Dupuytren s con¬ 
tracture was present in all of the cases studied in this group. Pain on erection oc¬ 
curred in seven and some loss of potency in four. Both hands were involved by 
Dupuytren’s contracture in eight, the right hand in one, and the left hand in 
another. 

Although frequent mention is made in the literature suggesting that heredity 
is an outstanding predisposing factor, we were unable to demonstrate this in our 
series. Numerous diseases were associated with these two conditions, hoverer 
we felt that none played any role in the production of either Peyronie s 
or Dupuytren’s contracture. One patient had duodenal ulcer, one a right mguma 
hernia, one heart disease and four had benign prostatic hypertrophy. 

PATHOLOGY AND HISTOLOGY 

Many authors have described the histologic similarity between 
disease and Dupuytren’s contracture. Twenty years ago Hertzler stnt ^ 
disease usually starts in middle life with an indurated area on the orsuin^^ 
penis. The induration may occur on the side of the penis and cause a a era^ ^ 
ture rather than an upright curvature. These growths arise from o ^ 
involving the tissues of the corpora cavernosa and the septuni e w j s 
The lesion is hard yet elastic. The skin glides freely over it. H cn erect j on 
flaccid nothing can be seen on inspection. It is only on palpation an ^^ 
that the lesion becomes obvious. The lesions are made up of dense ( j |a , 

the bundles of which may interlace and form wavy bundles. Hertz ers^ an( j 
they were very difficult to section and that the nuclei were sma , s 
spindleform. In both conditions he found a lack of inflammatory a ^ 
and felt that there was a definite relationship between the two con ^ con (n3C- 

In 1946, Steinberg reported cures in 6 of 7 patients with Dupuy re a( j von ccd 
ture, treated with vitamin E. He believed that early and moc era «. rQ01 ,th. 
DupuyTren’s contracture could be successfully treated by vitam^ 1 
He later found that some patients had recurrence after vitamin jjeease, 

continued. Scott and Scardino treated 23 patients with Peyronie^ a ]plia- 
of these having both Dupuytren’s contracture and Peyronie s c ' sca - 
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tocopherol with good results to fair response in all but 2 patients. The condition 
was unchanged in these two patients. This treatment was used with the considera¬ 
tion that Peyronie's disease might be secondary to vitamin E deficiency. 

The patients in our series were treated with 100 mg. of alpha-tocopherol 3 
times a day for 6 to 12 months. We observed no untoward effects from the ad¬ 
ministration of the drug over this period of time. 

In most cases, the results were better than we had expected and the patients 
were satisfied with their improvement. 

Four of our patients improved greatly and four moderately. Two felt that there 
was some improvement in both conditions. 

Whether alpha-tocopherol improves these patients because of vitamin E de¬ 
ficiency or for some other unknown reason, we are unable to say. However, histo¬ 
pathologic and clinical studies of Peyronie’s disease and Dupuytren’s contrac¬ 
ture have been made by several investigators and a great similarity between the 
two conditions has been found. Callomon discussed the etiology and pathogenesis 
of the two conditions in great, detail in 1945. We should expect, therefore that 
any drug which benefits the one disease should also help the other. 

We do not mean to infer by this paper that Dupuytren’s contracture alone is 
treated by alpha-tocopherol at this clinic. Most of these cases have been operated 
on with good results by our surgeons. It has been our experience, however, that 
the treatment of Peyronie’s disease by surgery, radium or x-ray irradiation gave 
results which were disappointing. Since most of the patients were benefited by 
treatment with alpha-tocopherol we feel that further investigation along this 
line is justified. 


SUMXIABY 

Ten patients with Peyronie's disease associated with Dupuytren’s contracture 
are reported. 

The similarity between the two conditions is discussed. 

Most of the patients were benefited by treatment with alpha-tocopherol and 
the results seem to warrant further investigation with this method of treatment. 
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CARCINOMA OF.PROSTATE IN YOUNG ADULTS 


COL. JAMES C. KIMBROUGH (M.C.) and MAJ. EVAN L. LEWIS (M.C.) 

From the Surgical Service, Walter Reed. Army Hospital, Washington, D. C. 

Carcinoma of the prostate is a disease of old age. Few cases have been re¬ 
ported in which the diagnosis was made for patients under 40. This paper re¬ 
ports two cases in young adults: a 20 year old patient admitted to Walter Reed 
Army Hospital on March 24, 1950, and an 18 year old admitted May 19,1950. 

Kimbrough and Rowe 1 reported the carcinoma series of 78 patients hospital¬ 
ized at Walter Reed during the decade 1940-1949. The youngest in the series 
was 43. This paper was presented at the meeting of the American Urological 
Association meeting, May 1950, at Washington, D. C. 

The review of literature shows few cases under 40, only two under 30, one o 
which was 17. 

Gardiner and Cu mmi ngs, 2 in 1942, reported carcinoma of the prostate in a 
patient 17 years old. Wolff 3 4 * reported 6 cases under 40, only one of" 1 
under 30. In 170 cases reported by Moore 11 the youngest was 39. Gaynor oun 
one case under 40, in 1040 autopsies. In the analysis of 1000 cases re\ ie ' VK ' 
Bumpus 6 7 the average age was 65, the youngest 42; Wear and Scioen 
found one patient 38, in a review of 436 patients. 


CASE REPORTS 

Case 1. A white man, 20 years old was admitted to Walter Reed Arm) 
March 24, 1950, by transfer from an Army station hospital. 6 ^treated at 
disease was February 1, 1950, with a low back pain, for whic e " as ^ ^ 
the dispensary and station hospital without improvement. °.^ a March 24, 
pain was found. He was transferred to Walter Reed Army ospi a history 
1950 with a diagnosis of schizophrenic reaction, paranoid tyP a - ^^g 

was noncontributory except for a weight loss from 183 to P ^ | un ibar 
the last 3 months. There was limitation of flexion of t le ac ~ ^ cn ] ar gcd 
spasm. At digital rectal examination March 31, 1950, the pros a e ^. ntcr . 
grade 2, stony, hard, nodular and fixed, the median sulcus o i era^ Eem i n al 

vesicular space was indurated and presented a sharp superior marg j uvc nilc 

vesicles were thickened and firm. Blood count reporte P ^ ar (britic 
myelocytes. The spleen was enlarged; x-rays of the spine sug 

changes. . . Rn t cells- Tim a cic ^ 

A sternal marrow biopsy was positive for anaplastic ma ign 

1 Kimbrough, J.C. and Rowe, R.B.: J. Urol., 66: 373, 1951. 

* Quoted from Ewing.’ 

* Quoted from Ewing. 8 . ,, n f rr i Univ. Press, *•” • 

4 Quoted from “Endocrinology of Neoplastic Diseases, 

6 Quoted from Ackerman and del Regato. 9 in?fi 

« Bumpus, H. C., Jr.: Surg., Gynec. & Obst., 43 : 150-155, 19^. 

7 Wear, J. B. and Schoenberger, A. P.: J. UrolG? 9 ; Jjf L g aUn ders Co., 1- 

’ Ewing, Jnmes: Neoplastic Diseases. Philadelphia. V • • -p rea (mcnt 4 

9 Ackennan, L. V. and del Regato, J. A.: Cancer, Diagnosis, 

St. Louis: C. V. Mosby Co., 1917. 
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phosphatase was normal, the serum calcium was 15 mg. per cent. Cytologies! 
examination was negative for malignant cells; perineal punch biopsy of prostate 
showed anaplastic malignant cells similar to those of the sternal marrow biopsy. 
Stilbesterol therapy, 20 mg. daily, was begun. The patient refused castration. 

A perineal section biopsy, involving a wedge shaped piece of the posterior 
lamella of the prostate, was negative for malignancy. This specimen did not in¬ 
clude the lateral lobes of the prostate, nor the urethra. Paralysis of the legs was 
noted. Spinal block at D-10 indicated probable metastases. 

Transurethral resection, attended by little hemorrhage, was done because of 
urinary retention. At operation it was noted that the lateral and median lobes 
were indurated and intruded into the prostatic urethra: the trigone was edema- 
tons and corrugated. The specimen removed showed anaplastic malignant cells. 

Radiation therapy and castration, July 13,1950, produced considerable amelio¬ 
ration of the pain. However, the course was progressively downhill, and the 
patient died August 9, 1950. Autopsy revealed metastases to the lungs, ribs, 
spine and pelvis. There was no liver metastasis. 

Case 2. A 17 year old white soldier was admitted to Letterman Army Hospital 
October IS, 1949. because of frequency of urination, nocturia, 3 to 4 times, dim¬ 
inution in size and force of the stream. Two days prior to admission he had 
noticed marked swelling of the lower part of the abdomen. Catheterization pro¬ 
duced 1400 cc of urine. The prostate examination revealed grade 3 enlargement 
of the gland, which was stony, hard, irregular and fixed. There was extension of 
the induration to the seminal vesicles and periprostatic tissue. 

The laboratory studies, including acid and alkaline phosphastase, were normal, 
skeletal survey was negative for metastasis. Excretory urogram showed bilateral 
hydronephrosis and a sacculated bladder. A perineal biopsy showed anaplastic 
tissue interpreted as carcinoma by the Armed Forces Institute of Pathology. 
The treatment consisted of transurethral resection and deep x-ray therapy. 

The patient was transferred to Walter Reed Army Hospital May 19, 1950. 
On rectal examination at this time, the prostate was found to be enlarged, stony 
. hard, fixed and protruding into the rectal lumen. Again, laboratory studies, except 
for blood urea nitrogen of 72, were normal. A metastatic nodule in the right lung 
eld v as observed on chest x-ray. The patient was suffering from severe pain 
and partial paralysis, which cleared dramatically following castration and stil- 
esterol therapy, making it possible to grant him a sick leave. 

1 pon his return, the pain recurred, though it was never as severe as prior to 
t e castration. A paralytic ileus subsequently developed, and his course went 
rapidly downhill, to expiration October 14. 'l950. Autopsy revealed prostatic 
carcinoma of very anaplastic nature with metastasis to lungs, pleura, lymph 
n«K p.'. lher and involvement of the local tissues. 

DISCUSSION 

The two eases show several interesting features. Figure 1 is a high and low 
"\\rr \ ic" of the sections in case 1. Figure 2 is a high and low power view of the 



628 


JAMES C. KIMBROUGH AND EVAN L. LEWIS 



_ Iff . till d - . ll3? bipMy 

Y- 1 -' ^■ Case I. Section of prostate from autopsy showing carcinomatous 

undifferentiated. A y low power. B, high power. ^ 

sections in case 2. These are sections of the prostate removed at autop^ 
high power views show the marked similarity of the malignant cel s. 


Photomicrographs are through courtesy of the U. S- Army Illustration 
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From an endocrine standpoint these tumors are noteworthy. Both patient; 
had only temporaiy relief of pain following castration and stilbestrol therapy. 
In the first case there was partial relief of pain from the time of castration to 
demise 3 weeks later. During this period the patient averaged 2 grains of codeine 
daily where morphine every 3-4 hours had been necessary prior to castration. 
In the second case there was relief of pain for 4 weeks, which was sufficient to 
allow the patient to leave the hospital for 30 days. Upon return the pain re¬ 
curred but was never as severe as prior to castration. 

It is also noted that in neither patient was there an elevation of the acid phos¬ 
phatase although bone metastases were present for a considerable time prior to 
death. It has been observed that the acid phosphatase is increased in carcinoma 
of the prostate gland with metastasis only if the cells are well differentiated. 
On the other hand, highly undifferentiated prostatic cancer produces very little 
if any of this enzyme. It is believed that no elevation of the acid phosphate 
should be expected in tumors of this degree of anaplasia. 

That the diagnosis was difficult and not suspected is seen in the case historic;. 
The first patient was treated as an orthopedic and finally a neuropsychiatne 
problem before the diagnosis was first suspected from a sternal marrow puncture 
done because of anemia. It was only then that a rectal examination was per 
formed. The second patient was considered as haring a prostatic abscess an 
there urns complete urinary retention before medical advice was sought. 

The differential diagnosis in prostatic enlargements of this age group ® ^ 
include: prostatitis, acute, chronic, specific, and nonspecific; abscess o P r ’ 
perirectal abscess, sarcoma, and gumma. The biopsy will usually ma e ° ' 
nosis but it should be stressed that the biopsy must include the who e 
of the prostate. In the first patient the transurethral biopsy was posi new 
biopsy of the posterior lamella was negative. 

summary 

Two cases of anaplastic carcinoma in young adults, ages 20 and ^ 

sented. In the younger, the carcinoma was actually first diagn . rt [p 
eighteenth birthday. Photomicrographs showing the anaplastic e P*^ vou th ( 21 
are presented. The interesting features of these cases are: 1) CX . n f m ' 4 ) rapid 
minimal endocrine response, 3 ) lack of elevation of acid phosp m a- 
course of the disease. 
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CYSTS OF THE TUNICA ALBUGINEA TESTIS 
JOHN A. ARCADI 

From The James Buchanan Brady Urological Institute, The Johns Hopkins Hospital, 

Baltimore 

Cysts involving the tunica albuginea testis are rarely seen in urological prac¬ 
tice. In over 46,000 cases recorded in the Brady Urological Institute of The 
Johns Hopkins Hospital there are only three such cases. This lesion has^not been 
described in the urological classics such as Cooper, Cabot, Thorek, A oung, or 
Lovsley and Kinvin. Frater (1929) describes a case found at autopsy, and also 
reviews the brief literature on the subject, including that of cysts involving the 
testicular parenchyma. He points out that cystic disease of the testicular sub¬ 
stance must be differentiated from that involving only the tunica albuginea. It is 
this latter, more uncommon disease that is discussed here. 

The three cases in the Brady Institute files are summarized below. Case 2 was 
seen by the author in the Out-patient Clinic. Case 3 was seen by the author when 
he was a house officer on Dr. W. W. Scott’s sendee on which the patient entered 
the hospital. 

CASE REPORTS 

Case 1. (J. H. H. No. 155,454; B. U. I. No. 27634.) A 55-vear-old man admitted 
to the urological sendee of Dr. H. H. Young on November 27, 193S, because of 
“uncomfortable feeling in the groin and in the back” for the past 8 years. Dur¬ 
ing these years he had received prostatic massages for a “congested prostate” and 
had thereby been temporarily relieved of the back pain. He denied that he had 
had gonorrhea or any acute scrotal swellings. He had had no scrotal or testicular 
pain or discomfort. Significant physical findings were confined to the right testis 
and epididymis. There was marked induration and enlargement of the globus 
major and the testis was thought to be essentially negative. Scrotal exploration 
was carried out by Dr. Young. Over the surface of the testis there were several 
cysts less than 1 cm. in diameter. One, however, was apparently multilocular, 2 
by 2 cm. in size, containing clear fluid. Right orchiectomy was performed. The 
postoperative course was uneventful and the patient’s back pain subsided. 

Pathological diagnosis (Dr. Burkland): “Benign cysts of the testicle. Inflam- 
’ mntor y reaction between seminiferous tubules” (fig. 1). 


Case 2. (J. H. H. No. 430,274; B. U. I. No. 46637.) A 70-year-old Negro was 
admitted on the ward sendee of the Brady Institute on December 16,1950, with 
the (omplnint of pain in the left testis and in the perineum of 6 weeks’ duration. 

1 he patient had been treated for central nen'ous system syphilis in 1947 and 
in primary optic atrophy. There was no history of gonorrhea, painful swollen 
M ™| um ’ 6 cn 'tcl trauma or other significant urinary tract symptoms. 

About 0 weeks before admission, the patient noted the onset of aching and 
oi cnsional sharp pain in the left testicle, as well as “burning” in the groins and 
penneum. Die patient was seen in the Out-patient Clinic at which time a 5 mm., 
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moderately tender, markedly indurated nodule was felt on the superolateral 
aspect of the left testis. The left vas was moderately thickened. Following the 
patient’s admission to the hospital, surgical exploration of the suspicious nodule 
was carried out by Dr. James Causey. A “pea-sized nodule” bluish in color was 
found, and because of the patient’s age, an orchiectomy was performed, .titer 
an uneventful postoperative course the patient was discharged from the hospital. 
When seen 2 weeks later he was completely free from testicular, perineal, and 
groin pain. 

Pathological diagnosis (Dr. D. C. McGoon): “. . . At one pole of the testis a 
cystic space is present, winch is empty, and its wall is composed of a thin layer 
of condensed connective tissue with an inside lining of very flat cells. Diagnosis. 
Testicle: Cyst and atrophy” (fig. 2 ). 





Fig. 1 

Case 3. (J. H. H. No. 571,037; B. U. I. No. 47204.) A 44 ' yC f n ”' < i J f ^Slii)C 
tered Dr. W. W. Scott’s sendee on May 3, 1951, complaining o j,j s tory of 
in the left testis of 3 to 4 months’ duration. There was no pre 
gonorrhea or other genito-urinary disease. , sWC ||ingof 

For the past 3 or 4 months the patient had noticed the gra j Qr sVS tciu' f 
left testis with increasing pain therein. He had no other uro o B 

complaints. author's nolo ^ 

Physical findings of interest were limited to the testes. * delineate! 
at that time states: “Right testis and epididymis cannot c C ^. ercn 0 ntcndcr)- 
because of multiple nodular swellings over their surfaces (tiese ^ ^ eN (rcmcb 
. . . Left testis and epididjunis are also poorly delineated. 1C -yidjinis. There 
tender nodule in the midportion of the testis adjacent, to t ic „ 

are several smaller nodules nearby and superior to the larger n 
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A preoperative diagnosis of cysts of the tunica albuginea was entertained. 

On May 4, 1951, Dr. W. W. Scott explored the painful left testis and found a 
large cyst in the midportion of the testis and several small ones nearby (fig. 3). 
After aspirating the fluid within this cyst for culture (later reported as negative), 



'vcre’SS' SAT 1 ,. ,U ” ira “ lbl, 6 in “' mtnred. The smaller cysts 

». :r c " p “”" d » 

dl " l!n0Sis (Dr - D - C - McGofln): “Testis: Cysts of tunica albu- 
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Fig. 3 

DISCUSSION 

responsible P I()m pts us to speculate on the causative agent or {actors 

production of cysts of the tunica albuginea testis. II f, of 
should be turvi ii ecause ’ re £ ar dless of the etiology, all nodules in or on the festh 

There ITT * ‘° ™ Ie °”‘ "'»P'»™- 

tivefaelnra in j 6nera ^ categories that should be considered as potential causi- 

fection 118 1SeaSe ' ^hey are: 1) congenital anomaly, 2) trauma, and 3) in- 

I"I 'L , 

hands p S , Cate ^ or ^ r ^ difficult to evaluate from the pathological material in our 
boms mierniT a S ^ Udy ^he tunica albuginea testis of many fetuses orneir- 
to this nr K 7 rCW some ^®ht on this phase of the problem. Studies applicable 

to thm problem are not be in the Iiteratur P 

sinep ir, n ’ 1 api , ,ear8 ’ Would contribute little to the causation of these lesion 
last hm n° ne ° tC cases wa5 any history of trauma to the genitalia given- The 
Them 1T .o aSCS re P® lded dere were closely questioned in tills regard by the author- 
rp, - US n ° evide nce of previous hemorrhage noted on our histological studies- 
in ttii= ee+ ^j 01 ance Peevdous infection in causing these lesions may beevahwt ■ 
evnlnraf " U ^ ’ ln , t " ° M a ^ s: histological study of the tissue removed at stirptf 
v !° n ’. a ° d 2 -* Physical characteristics of the adjacent structures such !L ' 

A T Pr ° state > and opposite testis. . 

„ hl . ■ ° f the microsc opic sections revealed that there was evidence 11 

tissupq'f^ 11 arnmadon "’hh round ceil infiltration and fibroblastic prohTe/nt' nn 
of tisq„ 0m CaS ^ 1 aud 2 ’ as shown in fi gs- 1 and 2, A. In ease 3 the small nnioun 
tissue removed revealed no inflammatoiy reaction. 
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Physical e xamin ation revealed some evidence of a previously existing inflam¬ 
matory process in cases 2 and 3. This was characterized by thickening and indura¬ 
tion of the vas and epididymis of the same side as the involved testis, or the 
opposite one as in case 3. 

From this study it appears that the cystic lesions of the tunica albuginea are 
commonly associated with an inflammatory reaction in the testes or adjacent 
structures. It is not unreasonable to conclude that there may be a causal relation¬ 
ship between cysts and infection or in flamm ation. The other factors discussed, 
i.e., trauma and congenital anomaly, seem negligible in their contribution to the 
causation of this lesion. However, further study on vascular or lymphatic anoma¬ 
lies may be illuminating. 

SUMMAJIY 

Three cases of cysts of the tunica albuginea testis are presented and the rarity 
of the condition is pointed out. Etiological factors are discussed in the light of 
material available to us for study. 

It is concluded that since there was evidence of inflammation in either testis, 
epididymis or vas in all cases, previous infection mar- well play an important part 
in the formation of cysts of the tunica albuginea testis. 

I wish to thank Mr. William P. Hidusch for the drawing which so clearly 
depicts the condition found at operation. 
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banthine in urologic disorders 

Banthine is a LESTER A ‘ AND HARRY A ‘ ZIDE 

m clinical doses on ^ &n antl cholinergic effect artin^ 

action of acetylcholine at v aUtoQomic g an g«a and blocking the 

blocks transmission through all th IOmC D6rVe endings ' In lfl rger doses >t 
it has a curare-like effect Tf W I auto ” omjc ganglia and in still larger te 
good results in the of^f en + use f for the pastfewyearswith 

wall relaxation causing urinal PeR . 1C u cer ' One of its side effects is bladder 

of obstruction of the bladder neck WhiCh bas been quite ^ in 
the author to the use of hfm+K • • ‘ be occurrence of urinary retention has led 

frequency of micturition 6 m CaS6S assoc ^ a( ' ed ^th urgency and increased 

fibers arisingfror^thefimt to th W ? d ^I ^ mnemUcd b T the parasympathetic 
conveyed to the bladder in the G | Spinal segments - These fibers are 

lying in close rekti + pevic nerves and connect with the ganglion celt 

drain, “2*2 the , bIad der wall. Centers tor micturition lie in tbetnid- 
and local reflex a splna cord - There is also a center in the premotor code': 
its antbho£kr„‘ ff °T c lhe bla<itier Conceivably banthine will «tt 
would result in it, " 011 tbe Cludrie-r as it does elsewhere in the body. Tib- 

In a u^Irie 1 ? PP “ ,,e effeC ‘ ° f d “H and meeholyl. 

bitterlv of fror, ' a ° 106 ™ any P at ients are seen, especially women, who complain 
Examination rTi'^ ^ urgenc F associated with a small capacity of the bladder. 
cannot he rW° ■ 6H< 1 paldents ma Y weal chronic trigonitis the cause of which 
use of all imn emiln j- ’ ° r fre( l ueri % nothing is found in the bladder. Despite the 
cases pm r) "7' me Ica,J ' ons lb e symptoms continue unabated. Frequently these 
auenev n UC ° SeV ? rG em °l' ona l states which lead to the vicious cycle of fre- 
efferem’ c+im decreased capacity of the bladder. If, in these cases, the 

would he h !! ' ° ^ ° b ^ adder c °uld be blocked or depressed the vicious cycle 
ahovn mo r ° 611 ^ nd ^ be s y m ptoms would decrease or disappear. Because of the 
in thn t ons an the relative safety of banthine, the author decided to use it 
m the types of cases described below. 

hunner's ulcer 

F ;’ aged50 ’ gross hematuria 1947, cystotomy and fulguration of a bleed- 
Ofmerli r T’ ! °r fj rehef ' Hunner ' s ulcer diagnosed 1947. No healing with any form 
tali 7 Afir* Ca 7 wr^ re Q ue nt attacks of pyelonephritis necessitating prolonged hosp' 
firms, n l ° rp lne add iction occurred because of severe pain. While prepay 
g„ f , f ' re made fi jr a bilateral ureteral transplant, banthine was p'cn 

September I9o0, 100 mg. q.i.d. In a few davs, symptoms considerably rehem 

co„ t im‘T, 77 f e to set <* Of bed- In 1 month patient able t» 

0 a e banthine for 6 more months without any other type of therapy 
Cvsfnc n P a ^ en t discontinued banthine and has taken no 

otoscopy September 10, 1951: bladder capacity 300 cc„ bladder wall norm’ 
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in appearance with avascular area at site of previous ulcer. Patient believes she 
is cured and does not require treatment. A detailed discussion of this case vail 
be published later. 

Case S. F., aged 62, Hunner’s ulcer 3 years duration. Previous treatment of no 
avail; banthine started February 1951, marked relief of symptoms. Symptoms 
aggravated with discontinuance of banthine; emotional strain requires increased 
dose of banthine. 

Case S. F., aged 32, Hunner’s ulcer 6 weeks’ duration, chronic cystitis 2 years. 
Banthine started with almost complete relief of symptoms. Cystoscopy 1 month 
after therapy revealed ulcer still present but smaller in area. 

TRIGONAL CYSTITIS 

This is an inflammation of the trigone of the bladder characterized by a greatly 
increased vascularization of the trigone or edema of the trigone which usually 
decreases towards the ureteral orifices; the edematous area may be dull red but 
more often of a greyish hue. This condition is more frequent in women than men 
and is usually associated with severe emotional states. Seven cases, five women 
and two men, have been treated with banthine with great alleviation of symp¬ 
toms. Other drugs had very little effect. One man, aged 43, had frequency' day and 
night of 18 years duration, urinating 24 to 30 times per day. After taking banthine 
for 1 week the frequency has been decreased 50 per cent and his bladder capacity' 
doubled. 

PROSTATECTOMY 

Occasionally' in very nervous patients after prostatectomy', suprapubic or 
transurethral, urgency' with a decreased capacity' of the bladder is a serious prob¬ 
lem. It is true that in most of these cases the symptoms disappear with healing 
of the posterior urethra. However, in two such cases banthine was of considerable 
benefit during the period of healing. 

CONCLUSION 

Banthine has been used with benefit in 12 cases of disturbed micturition asso¬ 
ciated with frequency', urgency and decreased capacity' of the bladder. Twelve 
i ases are insufficient to warrant any' definite conclusion. However, it is hoped that 
others toll use banthine in urological conditions to evaluate its effectiveness, and 
further investigative work is in progress. 

V’i .V. Bedford Drive, Beverly Hills , Calif. 



The Journal of Urology 
Vol. 68, No. 3, September 1952 
Printed in U.S.A. 


HUMAN SERUM ALBUMIN FOR ANURIA 
FRANK COLE 

F rout the Department of Anesthesiology, U. S. Veterans Administration Hospital, 

Lincoln, Neb. 


An abdominoperineal resection of the colon was performed on January II, 
1951, under endotracheal cyclopropane. The patient was returned to the operat¬ 
ing room that night because of continued bleeding, and the perineal wound was 
packed, again under endotracheal cyclopropane anesthesia. As the blood loss had 
been extremely large during each procedure, and inevitably accompanied by 
hypotension, particularly during the first operation, I was naturally concerned 
for his postoperative urinary' output. I was pleasantly' surprised to be told the nest 
morning that it was 2200 cc. This was considerably' more than I bad ever seen, 
regardless of the extent of administration of blood, plasma, or electrolytes; w 
thinking over the case, I discovered that the only' new medication used in this 
case was human serum albumin, of which he received 100 cc (25 gm.) during the 
first operation. He was given 2500 cc of blood during the resection, and nn add) 
tional 1500 cc during the packing of the perineal wound, in addition to scura 
transfusions between the two operations. , 

Excision of a ruptured intervertebral disk and spinal fusion were pc onn 
on October 25, 1951 under spinal block supplemented with pentothnlanest ^ 
Bleeding did not appear to be excessive during the operation and the patien ua- 
given 1000 cc of blood. He went into shock during the first postoperatn c nig 
and 500 cc (125 gm.) of human serum albumin were administered, his 
was good in the morning. His urinary' output for each of the first four P os ^ ^ 
tive days was reported as 5150 cc (an emesis of 700 cc may' or may not n 


included in the output), 2400 cc, 4000 cc, and 1850 cc. j er pn( j (} . 

An abdominoperineal colectomy' was done on November G, 1 0 !!^ on( ; nu(< j 
tracheal ether anesthesia. Cyclopropane was first used but. vas bottle 
when the surgeon insisted on using epinephrine later in the operation. ^ 
to which an indwelling urethral catheter was connected was eropti 01 ^ ^ 
the lithotomy position; it contained only' 40 cc at. the time, after 10 ^ ot (j e an rf 
thesia. One hour and 50 minutes later there was still no urine m ^ fl |. 
the bladder was felt by one of the surgeons to be empty'. The e ec ^jjpd, 
bumin in stimulating urine formation in the two preceding case ® ^ nl inutc? 
and it was immediately administered. Urine appeared in the ° .connection 

later, when 85 cc (21.25 gm.) had run in. The question arises as a ^) 0 j c j n gspasm 
between the use of epinephrine and urinary' suppression, as by P r0 -pj iere was 
of the renal vessels or of the ureters. The anuria was not due to - 10 

I 0 f (),e Cnn 1 

Reviewed in the Veterans Administration and published with the a re l ^ c Upi. 

Medical Director. The statements and conclusions published oy 0 f the Vrt rra 
of his own study and do not necessarily’ reflect the opinion or p 
ministration. 
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no hypotension during the operation: the albumin was given solely to initiate 
urine formation. His urinary output for the first postoperative day vas 3050 cc. 

It is believed that human serum albumin possesses a specific effect in stimu¬ 
lating urine formation. It is suggested that it be administered as a treatment for 
anuria, and it is further recommended that 50 or 100 cc of serum albumin be given 
prophylactically during long operations, particularly in those accompanied by 
hypotension or severe bleeding. 
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PROSTATIC AND PERIPROSTATIC PHLEBOGRAPHY 

BENJAMIN S. ABESHOUSE and MALCOLM E. RUBEN 
From the Department of Urology, Sinai Hospital, Baltimore, Md. 

Our interest in the anatomy of the periprostatic veins was stimulated by the 
recent excellent contribution of Beneventi in which the vessels of the prostate of 
necropsy specimens were injected with a plastic solution and anatomical studies 
made. Our own experience with the retropubic approach to the prostate and 
vesical neck often led us into a plethora of venous channels uncharted in the 
usual anatomical text books. The desirability of demonstrating these vessels 
before encountering them on the operating table was readilj r apparent and to 
this end, a technique of prostatic or periprostatic phlebography was evolved., 
A perusal of the literature reveals that very little has been contributed to this 
subject since Santorini described these veins in his original anatomical studies 
in 1724. No accurate description was given nor was any attempt made to discus 
the multiple variations encountered. He merely stated that a plexus of ' cl[b 
covered the surface of the prostate and bladder. 

The current anatomy texts describe the prostatic plexus as lying on the fibrous 
true prostatic capsule and beneath the endopelvic fascia. This prostatic pleov 
communicates with a plexus about the vesical neck and around the semU1 ^ 
vesicles and empties laterally into the internal iliac veins. The deep dorsa u '^ 
of the penis drains into this periprostatic plexus. This latter fact was the impo^ 
tant clue in the development of the technique by which the veins of the pros 
could be demonstrated. . 

Bumpus (1934) and Flocks (1937) delineated accurately the arterial 
tion to the prostate and the changes incident to hyperplasia of t e pros ^ 
prostatic malignancy and in the postoperative gland. It is accep e ^ 
prostate receives arterial blood from the inferior vesical artery pene ra 
capsule at the prostatovesical junction and dividing into branches " ic ^ a(era | 
deeply the peri-urethral glandular areas and superficially along the pos^e ^ ^ 
margin to supply the greater mass of true lobar prostatic tissue an 

contiguous with the verumontanum. . „-|,ich 

Bumpus and Antopol (1934) produced several injection-spec^ ^ j 0 ngi- 
outlined the normal pattern of three main arterial planes. The rs ^nd 
tudinal plexus of arteries just beneath the capsule of the g an • to 

plexus ran roughly perpendicular to the first and penetrated P ros “ ^ mU cosi 
a third system running longitudinally again and lying just benea nn d 

of the prostatic urethra. They demonstrated clearly the increase n ^ hyper- 
tortuosity indicative of possible arteriosclerotic changes in t e ag 
trophjdng gland. p f, v and l ,rt ' 

A Crabtree (1947) reported venous invasion following ure ro a q UC roedi’ 3 

sented two films of phlebograms resulting from injection of t e ™ . men |s were 
in both the superficial and deep veins of the penis. These ex 
Read at annual meeting, Mid-Atlantic Section, Philadelphia, P a -> ‘ P 
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arried out on cadavers. In their x-rays, the prostatic plexus was not well out- 

- ined although the veins of the pelvis, both superficial and deep, were clearh 

- -isualized. Crabtree also presented urethrograms with venous reflux but did not 

.. itilize phlebography -per sc. . 

The first successful radiographic demonstration of the periprostatic and deep 
pelvic veins in vivo was performed in 1950 by Cecearelli who injected an iodine 

- preparation and obtained phlebograms of the pelvic vessels. VTe were not aware 
of this contribution when the present study was started. 

The main objectives of our study were: 1) adoption of a simple and safe tech- 

- nique; 2) development of a reliable radiographic procedure: 3) accurate interpre- 

- tation of the findings. 

Towards the first end, we experimented with various sized eannulae, needles 
and catheters utilizing our trials and previous experience with retrograde aortog¬ 
raphy. The following procedure has been adopted and employed with uniformly 
■good results: 

Materials required are A) No. 20 needle inches in length, B) Two glass 
■ syringes with Luer-Loks (20 cc), C) 3-way stopcock, D) 500 cc intravenous saline 
and tubing, E) Tourniquet, F) 25 cc of a 70 per cent solution of one of the or¬ 
ganic iodine preparations.* 

The penis is prepared with a tourniquet about its base for a few minutes and 
the skin cleaned as for venipuncture. A No. 20 needle is inserted into the deep 
dorsal vein of the penis by percutaneous puncture. As can be seen from anatomi¬ 
cal studies, the deep dorsal vein of the penis is, in most eases, an invariable sturc- 
ture while the superficial dorsal vein or veins present a most varied arrangement. 

. The distended veins on the surface of the penis may be present as two parallel 
dorsal structures, two laterally placed veins, or one or both may be absent. The 
deep dorsal will become distended when a tourniquet is placed about the base 
of the penis and is discernable as a midline swelling passing from the mid shaft 
to the region of the suspensory ligament. Depending on the amount of subcu¬ 
taneous fat, this vein may be seen as a blue tubular structure beneath the skin. 

Haring produced distention of the deep dorsal vein, the penis is placed on 
the stretch. This will delineate it vividly and venipuncture may then be ac¬ 
complished. 

Failure to euter this vein will produce a subcutaneous infiltration of the dye 
which may be dispersed by the injection of 1500 units of hyaluronidase into the 
area. If a superficial vein is entered, the dye will not pass beneath the pubis to 
fill the periprostatic plexuses but will instead demonstrate the superficial fern,. ' 
and pudenal veins. , 'filhngJj J _ 

A 3-way stopcock is connected to the needle and one limb is connected to a 
bottle of intravenous fluid and the other limb to a 20 cc svringe. 

Once entry into the vein has been accomplished, the syringe is disconnected, 
the needle taped in place and the intravenous saline solution is allowed to flow. 

Ten cubic centimeters of a solution of urokon 70 per cent is then injected via 
a .uer-Lok syringe through the stopcock and into the dorsal vein (fig. 1). 
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The radiographic technique consists of taking a film at 90-94 KY and 200 
MA at Ho or a second with the x-ray tube coned down at 42 inches nndangW 
5 degrees towards the patient’s head. Stereoscopic films are taken, the first after 
5 cc of urokon has been injected and the second film as the last 5 cc of dye is 
being injected. The injection of the dye is made at maximum rate throughout and 
films are taken with the patient holding his breath and bearing down as in defeca¬ 
tion. The injection is concomitant with the venous flow towards the vena cava. 

The patients have not complained of any marked discomfort from either the 
venipuncture or the injection. Occasionally, the dorsal vein is difficult to enter, 
but we were surprised as to the ease noth which venipuncture was performed 
in most cases, size of the organ not withstanding. At first, we were loath to inject 
such a large concentration of dye intravenously realizing than an allergen of t is 
nature is more dangerous in the venous circulation than in the arterial as in 



Fra. 1. Technique of injection ^ ^ 

aortography. However, our initial timidity was unwarranted ^ ^ j]l effect, 
this procedure in patients noth asthmatic and allergic is r transitory 

The most pronounced reaction is one of local heat an ° cci '® 1 . g ^ ^ j s „ e ll to 
period of respiratory oppression lasting a few seconds, o corom j n e 

have available an emergency kit of intravenous bena ry > 

and aminophylline. . but the pre-^" 1 

At the onset of the study, a single film technique wasemp- > nnativc . After 

method of taking two stereoscopic films was found to em anc j n | K)U t 1 00 

talexusYb the stopcock is switched back to the intravenous oncS being de- 

K is allowed to run. Thus, if additional films are desired or th^ ^ stopCO ek 
veloped prove to be unsatisfactory, it is only necessary' + erm lnntion of P r(y 

back to its injecting limb and repeat the procedure. a f c „- .second"- 

cedure, the needle is withdrawn and gentle pressure a ^P 1 , t j on 0 f the P 01 ";' 
All bleeding stops readily. Occasionally, there is some ~ C urre d while cvpc n 
for several days. In one of the first cases, a superficia s u , c ( U |,ing Oy 
menting with catheterization of the vein with sma P° 4 0 f (be dye i n,,> 
retrograde aortography. This sluff was due to extra'vasa 
the subcutaneous tissue, but healed quickly without scam 
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The interpretation of the results was the most difficult part of the entire ^ 
eedure. It entailed a consideration of 1) the normal anatomy of the prostatie 
periprostatic and deep pelvic veins; 2) delineation of the venous pattern about 
the prostate as might be encountered in retropubic surgery; 3) difference m 
venous distribution in cases with a normal prostate gland benign hjrertrophi, 
and malignancy; 4) the effect of surgery on these venous channels; o) the effect 
of mechanical or infectious obstruction on these venous channels. 

By accident more than intent, we have observed clear outlining of the upper 
femoral, internal and external iliac, and obturator veins as well as the lower vena 


cava. 

In analyzing our series of cases only the most striking examples will be pre¬ 
sented. 

In vivo, the deep dorsal vein of the penis empties directly into a liberal plexus 
or network of veins which communicate freely with each other and then delineate 
to form the lateral prostatie plexuses hung on the dorso-lateral margins of the 
prostate superficial to the fibrous capsule. These veins, m turn, empty into the 
internal iliac veins communicating with the obturator veins, the vesical plexus 
and the plexuses on the anterior surface of the rectum. From the retrograde in¬ 
jection, it appears that there are no valves in these deep pelvic veins and conse¬ 
quently, the external iliac and upper femoral veins as well as the lower vena 
cava were often demonstrated. This technique has been employed to delineate h 
the vascular supply to the anterior surface of the prostate in patients who were \ 
scheduled to undergo a retropubic prostatectomy and on the strength of this radi¬ 
ographic procedure, it was simple to transfix the superficial fibrous capsule in 
the areas where a rich vascular network was found. This step reduced eon-< 
siderably the blood loss usually encountered in the retropubic approach. 

The findings encountered in a young man, age 2S, are illustrated in figure 2. 
The general pattern is the same. A rich network of vessels course over the prostate 
but they are almost contiguous indicating a small normal prostate gland. The 
typical picture of a benign hypertrophy of the prostate is indicated in figure 
3. This reveals an increase in vascularity both in quantity of veins and area cov¬ 
ered by this distended venous pool. The lateral plexuses are widely separated 
and give the impression of a mass enlarging the area between them. This is even 
more striking when our films are viewed in stereo. 

The findings in a ease of carcinoma of the prostate diagnosed by rectal palpa¬ 
tion are illustrated in figure 4. This diagnosis was later confirmed by biopsy. 
The relative paucity of vessels, the lack of distention and areas of irregular filling 
are very striking. This phenomenon has been attributed to the thrombosis of 
' °'" s a,u ' ' s ver >' suggestive of malignancy. Ceccarelli also observed this finding 
in carcinoma of the prostate gland. This technique of phlebography may be em¬ 
ployed as an aid in the diagnosis of occult or suspected carcinoma and allows an 
early diagnosis where there is suspicion of malignancy. 

It was noted that the injections not only demonstrated the periprostatic 
veins but also filled the deep pelvic veins, and it was believed that this procedure 
mighi 1 >c employed to demonstrate occlusive clots in patients presenting symp- 
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toms of possible thrombophlebitis. Phlebography performed on a patient who 
was suspected of having a thrombophlebitis of his left leg revealed an irregularity 



Zfig/s'-Z' 
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Fig. 2. Normal 28 year old man. A, deep dorsal vein of penis. B, prostatic ple.xus. C, 
ternal iliac vein. 



Fig. 3. Benign prostatic hypertrophy- ; 4 , widely separated pr^t 


vritb i n ' 


creased vascularity. B, anastomosis with inferior hemorrhoids 

large clot 

and filling defect in the left femoral vein (fig. 5). At operat" femoral 'ci"- 
aspirated from the femoral vein from an incision in t e su ^. g ^etlioo o 
A further consideration of this phenomenon will lea us ^ pelvic ' f11 ' 
phlebography in the diagnosis of various occlusive lsease 
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In cases of priapism, it may be used to demonstrate location of thrombosis in 
the dorsal vein or deeper veins and thus provide accurate information concerning 
v -the underlying pathological process and enable the examiner to determine the 
’ proper type of therapy. . 




F — l A 

’• Thre » 1 »P'*W>« of left leg Fill, , bt .„ bus i„ Wt IraorM ^ A _ 
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CONCLUSIONS 


Phlebography is a simple, and safe, means of delineating the veins of the peri¬ 
prostatic regions and the pelvis. It is helpful in diagnosisng prostatic enlarge¬ 
ment, in the differentiation between benign and malignant disease of the gland, 
and in outlining the size of such enlargement. Phlebography provides accurate 
information concerning the venous distribution over the anterior surface of the 
prostate as encountered in retropubic surgery. Finally, it may well be a significant 
aid in the diagnosis of thrombophlebitis of the femoral and iliac veins and other 
diseases involving the pelvic veins. 

We are fully cognizant of the danger of drawing conclusions from a small 
series of cases, but feel certain that further experience will prove that prostatic 
phlebography is another adjuvant in the growing urological diagnostic arma¬ 
mentarium. 
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PELYIOPROSTATIC VENOGRAPHY: PRELBIINARY REPORT 

RAYMOND J. FITZPATRICK and LOUIS M. ORR 

In renewing pertinent literature on the vascular supply of the prostate gland, 
the question presented itself of the possible value of outlining the venous pattern 
of this organ by the injection of radio-opaque material into the deep dorsal vein 
of the penis. The deep dorsal vein, after it passes through the two parts of the 
suspensory ligament and through an aperture formed by the arcuate pubic 
ligament and the transverse ligament of the pelvis, divides into two branches 
which enter the pudendal plexus. The pudendal plexus in turn communicates 
with the vesical plexus and the internal pudendal vein and drains into the vesical 
and hypogastric vein. The deep dorsal vein also communicates below the sym¬ 
physis pubis with the internal pudendal vein. 

Batson, in his work on the relationship of the vertebral veins and their role 
m the spread of metastases, injected into the deep dorsal vein of the human ca¬ 
daver and also the anesthetized rhesus monkey artist’s tube water color and 
was able fluoroscopicallv to determine the vascular communications between 
the pelvic structures and the vertebral column. Beneventi and Noback studied 
the distribution of the blood vessels of the prostate gland and urinary bladder 
hy dissecting the pelves of several cadavers following the injection, under gentle 
Pressure, of the deep dorsal vein of the penis with freshly mixed and heated 
vinylite solution. 

In a review of American literature on the subject of venography, no reports 
cou be found of the injection of radio-opaque materials into the deep dorsal 
'em m the living subjects, which prompted the investigation of its possible value 
n cmical cases. A preliminarv report of the results of five such injections is 
nerewith presented. 


TECHNIQUE 

ablc^Tl S ° me ^ r ' a ^ an d error the following technique has been found most suit- 
s e patient is prepared and draped in the usual manner. A small gauze 
then^ 15 ^ aee ^ a Bout the base of the penis, over which a small tourniquet is 
the ^" U ^ er ^ oca ^ novacaine anesthesia a transverse incision is made in 

decrw'l' = ^ dorsum of the penis and dissection carried down until the 

rna( j . 0rsa ' < ln ' s identified beneath Buck’s fascia. A small Y-shaped nick is 
tubin T'l C ^ 0rsa ^ wa d of the vein and a polyvinyl tube No. 442-T (B-D plastic 
relative'] Inserte ^ ^ or a distance of some 5 to 7 cm. or more, depending upon the 
fascia 1) P en de midshaft. After the tubing is inserted. Buck’s 

P°lyvinvl f S hn are c ^ ose< ^ "dth interrupted sutures of 00 plain catgut with the 
Before anv" P ro ' :n iding from the center of the incision. The wound is closed 
A scout filrrf'T' are mac * e an d while the anesthetic effect is still present, 
already in™] 0 ^ ' 0Wer a Bdomen is then made. When an urethral catheter was 
was filial [° r various clinical reasons, the bulb of the Foley bag catheter 
todrast to reveal its relative position to the vesical neck. The 
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venogram is made by injecting 10 to 15 cc of 35 per cent diodrast as rapidly as 
possible and the exposure is made just as the last 1 to 2 cc of the solution is 
being injected. For the purpose of injection it has been found that a 20 cc syringe, 
using an ureteral catheter adapter to connect syringe to tubing, has been quite 
satisfactory. The insertion of a large bore needle into the lumen of the tubing 
very definitely diminishes the speed with which the material may be injected. 
The advantage of the plastic tubing lies in the fact that the blood does not clot 
in the tubing between film exposures. Leakage of blood from the tubing can be 
prevented by placing over the end of the tubing an ureteral catheter adapter, 
one end of which is blind. Lateral or oblique films can be made if desired in the 
manner above described. In some cases, abdominal compression, as well as tourni¬ 
quets on both thighs, was carried out in order to slow down venous return. This 
procedure was discontinued in order to achieve the utmost simplification of 
technique and because it was believed that it added little to the actual outlining 
of the pelvioprostatic venous pattern. It is interesting to note that Anderson, 
in his study, in which he injected diodrast into the femoral vein, revealed that 
abdominal compression resulted in shunting of blood into the vertebral venous 
system. 

By utilizing polyvinyl tubing, one need not be concerned about clot formation 
in the lumen and thus several exposures can be made. If desired, the remainder 
of the usual 20 to 30 cc of 35 per cent diodrast solution may be injected and 
routine excretoiy urograms may be made. At the conclusion of the exposures the 
polyvinyl tube is withdrawn and pressure made over the opening in the vein for 
a few moments. This is usually sufficient to secure adequate hemostatis. A firm 
dressing is then applied. The entire procedure is very well tolerated and no 
postoperative distress has been experienced to date. 

CASE REPORTS 

The following 5 patients were subjected to the aforementioned procedure, or 
modification thereof. A very brief clinical history and the accompanying roent¬ 
genogram is presented in each case. 

Case 1. (C.W.H.) hospital No. 99124, a 75 year old white man, was admitted 
to the Orange Memorial Hospital on December 20, 1951, for a penile amputation 
for epidermoid carcinoma, grade 4. Surgery was performed the following day, 
at which time a polyvinyl tube was inserted into the deep dorsal vein of the 
penis and the pelvio-prostatic venograms performed. Figure 1, A demonstrates 
an essentially normal pelvioprostatic pattern. 

Case £. (J.F.B.), hospital No. 97997, a 60 year old Negro, entered Orange 
Memorial Hospital on November 27, 1951. On November 28, a penile amputation 
and bilateral inguinal node dissection was performed for a squamous carcinoma 
of the penis, grade 3, with metastases to the inguinal lymph nodes. A poly\ in) 
tube was inserted into the deep dorsal vein at the time of surgery and t ie pa 
tient taken to x-ray immediately for a pelvioprostatic venogram. The resu 
are shown in figure 1, B and an essentially normal pelvioprostatic -sonogram 
is seen. 
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Cased. (C.S.), hospital No. 97623, a 47 year old Negro, was admitted to Orange 
Memorial Hospital on November 19, 1951 complaining of a mass in the right 
groin. He had noted intermittent hematuria over a period of several months. 
Cystoscopic e xamin ation revealed the entire bladder to be involved by a very 
extensive carcinoma and bimanual examination under anesthesia revealed a 
suprapubic mass the size of a large grapefruit. Biopsy of the groin and bladder 



A x 

Performed 111 e ^ enno ^ carcinoma, grade 4. Pelvioprostatic venography was 
the absence of th'^ are depicted in figure 1 . C. Note 

is thought h 6 nonna ^ venous pattern in the prostaticovesical region, which 
Pelvis bv th° ° un doubtedly due to the extensive involvement of the entire 
vernier 7 , 195 1 Carcmoma - This patient went downhill rapidly and died on De- 


r. 


nsc , 


CE-M -M.), hospital No. 103705, a 72 year old retired physician, was 
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admitted to Orange Memorial Hospital on March 13, 1951 for investigation of 
a large mass in the left suprapubic area, which on bimanual examination was the 
size of a large orange. On rectal examination the mass extended upward beyond 
the reach of the finger from the upper aspect of the left lateral lobe of the prostate 
and extended also medially beyond the midline and laterally to the left. It was 
nontender and quite firm in character. Approximately 5 to 6 months previously 
a biopsy of a mass in the right lower quadrant had revealed an adenocarcinoma, 
grade 2. From communication noth the physician’s surgeon at that time it was 
learned that the mass was retroperitoneal and on pathological examination by 
the local pathologist, and also by Dr. A. P. Stout of Columbia University, the 
origin of the tumor -was considered to be possibly from a seminal vesicle. A cysto- 



Fig. 2 


scopic examination was attempted but was impossible because of the size of 
the mass, which precluded the entrance of the cystoscope. A pelvioprostatic 
venogram was performed on March 26, and the unusual findings are depicted 
in figure 1, D. Note the manner in which many of the vessels have been pushed 
laterally and note the apparent compression and small size of the vessels on the 
left. Also note the anastomotic connection extending from the right and crossing 
over the superior aspect of the tumor to communicate on the left. Reflux is also 
observed down the left femoral vein, which may be due to compression of the 
venous return on that side. The collection of contrast medium on the right oc 
curred with the first injection. The tubing was slightly withdrawn and other 
exposures made. Because of other complicating factors surgical exploration ins 
had to be deferred until a later date. 

Case 5. (E.T.), hospital No. 96982, a 58 year old Negro, was admitted to 
Orange Memorial Hospital on November 5, 1951 because of sc\ere uret ra 
strictures and “watering pot” perineum. A pelvioprostatic venogram "ns per 
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formed December 12, according to the technique described (fig. 2). This was un¬ 
satisfactory because the tubing had been inserted too far. The dye is passing 
apparently by the external pudendal vessels into the greater saphenous vein, 
which in turn is communicating with the femoral vein. Another exposure was 
contemplated but on attempting to partially withdraw the tubing the patient 
decided to turn on his side with the result that the entire tube was withdrawn. 

CONCLUSIONS 

Five cases in which pelvioprostatic venograms were done in the living patient 
are presented. These studies were made in an attempt to evaluate the useful¬ 
ness of the procedure from the clinical standpoint. A search of available Ameri¬ 
can literature would indicate that this study is the first of its kind done in the 
living human. It is difficult to be certain at the present time of the value of 
this procedure from the standpoint of adding further information to our diagnos¬ 
tic armamentarium. However, until a sufficiently large number of pelvioprostatic 
venograms are performed, one must reserve judgment as to its value. Until a 
sufficiently large number of normal patterns are ascertained the departures from 
normal cannot be appreciated. In future studies it will be interesting to learn 
whether there is any change of pattern of the vessels in cases of prostatic car¬ 
cinoma with extension beyond the capsule. Other uses of the procedure im¬ 
mediately suggest themselves and they will be made the subject of a future, 
more complete report. 

1300 Kuhl Arc., Orlando, Fla. 
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MINERAL OIL EMBOLISM—REPORT OF A CASE 

DAVID R. MITCHELL and WILLIAM E. ORTVED 

From the Department of Urology , Toronto General Hospital , Toronto, 

Ontario, Canada 

It is considered worthwhile to present the case report of a young man who 
succumbed to massive min eral oil embolism. This complication with its fatal 
outcome on this occasion occurred as a result of the instillation of mineral oil 
under moderate pressure into the urethra, as an aid to the passage of a catheter. 
This treatment in the course of manipulative efforts to pass a urethral catheter 
was that used many times previously without trouble and has been suggested 
and prescribed as a routine method by clinics since before the turn of the century 
(Thompson), and as recently as 1928 (Crance). 

After the death of this patient the autopsy findings revealed the true cause of 
his death. A search of the literature was then made to ascertain the frequency of 
this tragic complication. Much was found in the study with regard to fat embo¬ 
lism, but only two articles (Carr and Johnson; Patterson) reporting a total of 3 
cases, dealt with mineral oil embolism as a result of urethral instillation of oil. 
Because of the rarity of this complication it was thought that the addition of our 
case report was indicated. It was believed, however, that the rarity 1, of this com¬ 
plication was not a true one and that in the past deaths have occurred many 
times due to oil embolism. The deaths, if they have occurred, have been at¬ 
tributed to other causes and have gone unrecognized,—or, that if recognized, 
reticence to report the case has been responsible for the paucity of findings in 
the literature. 

Fat embolism, of which mineral oil embolism could be considered a subgroup, 
has received much investigation in the past and yet many of the phenomena as¬ 
sociated with fat embolism are still not explained. 

As far back as 1669, milk was injected into animals producing fat embolism. 
Magendie produced the same effect by injecting olive oil intravenously^ in IS2/. 
Of course, it was not recognized as such at the time and Magendie felt that he 
had caused an increased viscosity of the blood resulting in capillary damage and 
hemorrhage. This supported his hypothesis of the time, that increased viscosity 
of the blood in fevers and sweating led to capillary occlusion and pneumonia. 

Zenker in 1862 described the first case of traumatic fat embolism aDd in the 
same year Virchow repeated Magendie's experiments and demonstrated fat 
embolism, finding the emboli not only in the lung but also in the liver and kidney 
and their capillaries. In 1863, Bergman demonstrated experimentally most of 
what is known today: 

1) Fat embolism is a serious complication which may lead to death through 
pulmonary edema and cardiac paralysis. 

2) Rupture of the pulmonary capillaries is possible and gives rise to the ap¬ 
pearance of fat in the alveolar spaces. 

3) The fat is not fixed in the blood stream or the vessel lumina and part oi i 
mav pass through the vessel wall and appear in the tissues. 

G52 
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4) A small portion of the fat passes through the lung capillaries and appears 
as emboli in the kidney and spleen. 

It was not until 1873 that Von Bergman diagnosed the condition clinically. 
Previous to this, however, many cases had been recorded at autopsy. In 1877 
Riedel felt that there was some degree of fat embolism in every case of fracture, 
a feeling that is entertained by some observers even today. 

Characteristically, in fat embo lism , there is history of bony trauma, followed 
after an interval by signs and symptoms that in retrospect alone, are very easy 
to evaluate. There is described an interval of usually 2—3 days before signs and 
symptoms develop but the impression is gathered from the literature that the 
onset of symptoms is governed by the degree of embolism and biochemical circum¬ 
stance. This free interval is not described in experimental work and is not stressed 
in the literature of recent date. 

Fat in the globular form, larger than 4 microns in diameter, plug the pulmo¬ 
nary capillaries. This leads to cyanosis, an acceleration of the pulse, varying ef¬ 
fects on the blood pressure, and in severe cases, dilatation of the neck veins. 
The right heart is dilated, the left empty. Some emboli squeeze through the 
capillaries of the lungs and proceed everywhere, brain, spinal cord, myocardium, 
In er, kidneys, muscles and skin. In the latter site, petecliiae are observed usually 
°' er the chest and neck. They have been described as appearing earliest in the 
conjunctiva. These hemorrhages in the skin, so characteristic, unfortunately have 
n recorded in only 15 per cent of the cases. These emboli may in turn get 
°ugh the peripheral system of capillaries and re-embolize the lung. This may 
n e 3-4 days. This sequence of events may be repeated 2-3 times giving the 
C ' C1C effect. The mortality of fat embolism varies markedly in the different 
reports, anywhere from 50 to 90 per cent but it is of considerable interest that 
liriu T COn ^ mif ^ re P f; tition of the statement that the diagnosis first comes to 
on ’ a without exception in the autopsy room. It is relatively easy, once 
s attention is forcibly focused on a subject like fat embolism, to interpret 
cr unusual experiences along this line correctlv. This undoubtedlv accounts for 
variance in the mortality figures. 

&bso befT' 5 °^ Sm 0ccurs W ^ en globules larger than 4 microns in diameter are 
cgj^und^ 0 venous channels. This implies mobilization of the fat from fat 
stances'’ ^ ^ ,ressure an< ^ * n situations where veins are open. This set of circum- 
the occ ' m ° S * °^ en Provided in fracture. This theorizing fails to account for 
than on ^ em ^°l* sm in other circumstances such as operations other 

from the f 116 ' 6tC ar f= umen t as to the source of the embolic fat, whether it is 
a Er?ed th m tissues or from the blood, remains unsettled, but it is 

It i« h S ^ * S n ° corre ^ a H 011 between the amount of fat and the effect, 
tenth that'of' ^tBnl dose of fatty acids, particularly oleic, is only one- 

marrow fm neu * ra ^ ^ a * s - Oleic acid does not appear in the composition of bone 
drildren the a ge of 15, which explains the absence of fat embolism in 

Fat 

Taking their ^^ ^ com P^ cate nearly even- known disease, infection or poison. 

°ue from these obsen-ations it has been found experimentally that 
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certain toxins induce fat embolism. It has been learned that heparin can change 
the physical state of the blood fat, so possibly proceeding along this line of in¬ 
quiry, it will be demonstrated in the not too distant future whether or not the 
blood or tissue fat has been the donor in fat embolism. It is more than possible 
that either, on occasion, can be the source and it may just be that under certain 
conditions both sources may be utilized. It is also interesting to note that there 
have been no reports on blood fat studies either before or after the embolism. 
This must be of some significance for, whereas, a 70 kilo man is supposed to 
survive an intravenous dose of 120 cc of oil as deduced from animal experiments 
(Lehman and Moore), yet those same experiments revealed that during an ali¬ 
mentary lipemia the lethal dose was possibly % of the accepted lethal levels. It 
is recorded that a man was given 60 cc of oil intravenously and survived after a 
stormy course. The state of the blood fats was not included. 


CASE REPORT 


W. D., age 38, had been well until two weeks before admission to the hospital 
when he suffered from an attack of “intestinal ‘flu’ ” which responded to bed rest 
and conservative therapy in a few days and he returned to work. During the 
week prior to admission, some frequency of urination, some burning on micturi- 
ti6n and urgency developed, but he continued at his work. 

On the day of admission acute urinary retention developed and as his family 
doctor was unable to relieve this satisfactorily, due to the fact that attempts at 
catheterization were unsuccessful, he was sent into hospital. Further attempts 
to catheterize the patient were made shortly after admission, using all manner 
of catheters, filiforms and followers, sounds and finally the injection of approxi¬ 
mately 7-10 cc of mineral oil through a catheter to the neighborhood of the 
bulbomembranous urethra. The catheter was passed to this site, and, using a 
two ounce bulb syringe, the small amount of oil mentioned was passed through 
the catheter under pressure exerted on the bulb syringe. 

Due to failure to relieve the retention by these methods, the patient was well 
sedated and within a few hours a suprapubic cystotomy was done in the operat¬ 
ing room under anesthesia. 

Examination at the time of admission and immediately postoperative yielded 
few untoward signs. In retrospect the important findings noted were that the 
patient was somewhat flushed even on admission and had a fainth’ cyanotic ap¬ 
pearance, and that his pulse rate, though regular, was rapid, the rate being 
around 120/min. Otherwise, the patient was in good condition, rational with 
normal chest findings and normal abdominal findings except for a distended 


bladder almost to the umbilicus preoperatively. 

The day following his operation the patient felt well, though was restless "it i 
occasional sighing respirations. It was noted at this time that he had a Ion grac c 
fever, basal rales in both lower lobes of lungs, some fine petechiae in the axillae 
bilaterally, and a bilateral Babinski sign. Pulse rate, 120-130 min. 

Urinalysis showed only a faint trace of albumin, a positive benzedine tost or 
blood; on microscopic examination, 10-15 white blood cells per high powcret 
field, 10-15 red blood cells per high powered field centrifuged. 
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Blood work showed hemoglobin S7 per cent, white blood cells 11.7; smear 
normal: nonprotein nitrogen 35 mg. per cent; CO; combining power 37.2 volumes 
per cent. 

The second day postoperatively the patient was clinically about the same 
though exhibiting intermittent dyspnea, and respiratory rate rose to 30/min. 

A chest film showed a picture not unlike miliary tuberculosis, and indeed was 
reported as suggesting this condition, or carcinomatosis. 

Spinal tap done showed clear fluid under normal pressure; subsequently to 
laboratory examination and to culture, no abnormal findings were apparent, and 
there was no bacterial growth. 

Blood culture done this day was subsequently reported “no groicih”. 

The third postoperative day the patient went rapidly downhill with rising 
respiratory rate, tachycardia up to 160/min., cyanosis and finally coma and 
death. 


The autopsy shortly after death revealed the following major points: 

1) The cause of the retention was a stone the size of a bean, measuring 1.3 by 
0.5 cm., impacted in the bulbous urethra. 

2 ) The cause of the acute respiratory difficulty and death was a patchy but 
massive intra-alveolar hemorrhage of the lungs. Alany droplets of oil in the 
alveolar wall capillaries were responsible for this (fig. 1 , A). The lungs, as a result 
0 Process, were, in the gross, extremely distended and consolidated, and 
a °;t three times their normal weight. When fixed in formalin the cut surface 
had a greasy feel. 

3) Similar capillary oil emboli were demonstrated in the kidneys, (fig. 1, JB), 
myocardium and brain (fig. 1 , C); and other effects produced by these emboli 
a 'i proven by microscopic exam were petechiae of the spleen, skin, pleura, renal 
Pelvis and urinary bladder. 

' ^ atl - these sections were stained with scarlet red and sudan which have 
q ne . ’P°id affinities and with which the emboli stained a brilliant orange. 
Jj'Ti acid, more or less specific for fatty acids, does not color the emboli and 
stab W SU ^ ia ^ e ’ a neu tral fat stain, also does not stain the emboli. Depot fat 
„ , * . ac ^ ^th osmic acid and pink with nile blue sulphate; paraffin oil does 
n °^stam with either one. 

in liter - 1 6 c ^™ ca ^ pathological evidence and in view of the findings 

"nth cert ' 16 C ° ncerr ™S s ' m 'i ar cases (Carr and Johnson; Patterson) it is believed 
under n ^ eat ^ ^ patient resulted from the instillation of oil 

°f thic ^' e arothra. There was no gross disturbance in the urethra 

ti ve effort« T^ eS -'' G t?ar ° r ^ sc P assa S e - as brought about by the mauipula- 
congoMion 0 micr °scopic examination there was. of course, some edema and 
uiueon ^ e 'i* ° nt a * ^ ie s ‘ te the impacted stone, but no real break in the 

^ s was demonstrated. 

‘'‘'dilation of evidence here overwhelmingly points to the urethral 

not 1 k> 01 as t ^ le cause of death, there are still many factors which can 

how the mineral ^’ s not *d e finite from gross and microscopic studies just 
ora oil was able to pass into the circulation in an amount sufficient 
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Fig. 1. .4, lung showing two alveoli packed with red blood cells, and in intraalvco ar 
wall are two fat (mineral oil) emboli (low center clear areas). B, Iddne} - . Glomerulus an 
surrounding tubules. Mineral oil embolism evident in glomerulus as clear spaces n i 
oil dissolved out during preparation. C, Brain tissue with small petechiae (blacK; 
mineral oil emboli seen as clear round areas to right center (three). 
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to cause the widespread embolic phenomena. Could it be that even a few mi ni ms 
of oil so introduced provoke a bioeheimcal upset in the tissue fats or the blood 
fats and cause them to form the lethal droplets in such profusion? If such an 
outcome as this can result with the use of a few cubic centimetrrs of oil as an 
aid to the difficult passage of a catheter, then why has this complication not 
been more common, for surely this procedure is not infrequently carried out? 

It is known, of course, that the urethra is a very potent absorptive bed and 
reaction can occur from instillation of local anesthetic agents in this area. Many 
times bacteremia has resulted from manipulation of the urethra in the presence 
of infection, and it is known that air and water may be absorbed into the circula¬ 
tion during operative procedures in the posterior urethra. To this last may be 
added oil, especially as in this case, and the other reported cases, after a previous 
episode of manipulations has been attempted. 

It is apparent that only a small quantity of oil is necessary to provoke serious 
disturbance and death. One cubic centimeter of oil will mathematically produce 
scores of millions of droplets, 10-15 microns in diameter, all of which are capable 
of blocking a capillary. 

There is much to learn from this tragic case, and much yet to learn. There is 

m a definite warning to others who will find the treatment of urethral obstruc¬ 
tion their problem. 


CONCLUSION' 

case of embolism as a result of urethral instillation of mineral oil to try and 
sented 0 * )struc fion due to an impacted calculus in the urethra is pre- 

mL , e outcome was fatal, and autopsy findings are sufficient to prove the 
J 0 -' of tlle lesion and the cause of death, 
jjjj l rer narks are made concerning fat embolism, its history and importance, 
erence is made to three other reported cases in the literature, of similar 
ata outcome from urethral instillation of oil. 

Toronto^rt^^ ex * enc ^ t0 ^ r - John Barrie and Dr. Ritchie of the University of 
for thoir). ?^ artmcat Pathology, under the direction of Dr. William Boyd. 
le P and investigation in this case. 

h ° SL Gcorge S, -i Toronto, Canada (IT. E. 0.) 
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AN INHALANT ANALGESIC OF ASSISTANCE IN MINOR 
UROLOGIC PROCEDURES 

R. S. BREAKEY 

The preparation to which I wish to call attention is trichloroethylene. This is 
not new, but I believe it is not known to most urologists. It was suggested to me 
by an otologist who had found it extremely helpful in office surgical procedures 
including myrinogotomy. There are few references to its use in American litera¬ 
ture but a number in the British. 

It alleviates anxiety to a marked degree and even in some cases produces a 
mild euphoria or sense of well being. While it has been used as a general anes¬ 
thetic, in the dosage recommended for these purposes it does not produce un¬ 
consciousness. It is pleasant and nonirritating. The patient experiences a feeling 
of relaxation with often a tingling sensation or numbness of the extremities, and 
a variable sensation of vertigo. There is almost immediate recovery following 
its withdrawal. There occurs a definite loss of sensitivity; i.e., needle pricks. 

While some patients are stoical, many are the reverse, and particularly in 
urologic practice, emotionally effervescent. Cjcstoscopy, urethral dilatation, spinal 
puncture, aspiration and injection of hydroceles, et cetera, are often greatly 
facilitated by its use and I would not now' continue without it. 

There are several commercial products. The one wdiich we have used is Chlo- 
rylen produced by the Schering Corporation. One to one and a half cubic centi¬ 
meters are sprayed upon an ordinary gauze sponge and the patient holds this 
just beneath the nose allowing some air space. After 10 or 15 respirations, instru¬ 
ments may be passed in cases where patients have previously refused either 
examination or treatment. I have used this upon myself and enthusiastically 
recommend it to all urologists. 

Bank of Lansing Bldg., Lansing, Mich. 
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XAXTHIXE CALCULI: CASE REPORT 

WILLLAU X. TAYLOR axd JACK X. TAYLOR 
From the Department of Surgery (Urology), Ohio Stale University, Columbus, Ohio 

Twenty-three cases of xanthine calculi have been reported. In all but three, the 
calculi have been removed from the bladder or have been recovered and analyzed 
after their spontaneous passage. In the three remaining cases the calculi have 
been removed from the pelvis of the right kidney. This marks the twenty-fourth 
reported case in which xanthine calculi have been found. 

A 60-year-old white man, A. S. Xo. 507530A, was first seen at the Ohio State 
Iniversity Hospital on August 30, 1950. The patient stated that he had been 
aware of a persistent dull ache in the right flank for 3 weeks. He also thought 



Weight; 12 gz 




bat h 0 : 


Fig. 1 

ho prompt & ^ >a5se< ^ 3 sma d stone in the urine on several occasions during 
on- or re ^ 1 ^ '* ear P er *°^’ remainder of the history was not contribu- 
lank tend F C ' ^ysieal examination was negative except for mild right 
diite blood^ 6 ^ -~^ ne: gravity. 1 . 020 ; albumin, 1 -plus; sugar 0; 

lowered field^ per ^Sh powered field; red blood cells, 20 per high 

rther abnorm' 1 - a ' n ’ -^ u x-ray film of the abdomen revealed no calcuh or 

ttnm in o weeks' 65 ' ^ antl3S * n was prescribed and the patient was advised to 

b'.-vttl him o(Z% nGXt Seen 011 October IS. He stated that the medicine had re- 
e a nk pain. Examination of the urine did show the absence of 
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bacteria but it was abnormal in that it contained 25 white blood cells—20 red 
blood cells per high powered field. Excretory urography revealed a normal left 
side, and evidence of filling defects in the pelvis and calyces of the right kidnejc 
Shortly thereafter, on retrograde pyelography, a faint outline of calculi in the 
region of the right kidney was noted and the pyelograms showed filling defects in 
the pelvis and calyces. A diagnosis of calculi in the right renal pelvis and calyces 
was made and pyelolithotomy was advised. 

On December 27 the patient was admitted to the hospital for surgery. The 
interval history was not remarkable. Physical examination was negative. A chest 
film was normal. Laboratory studies were as follows: Urine: albumin, trace; 
white blood cells—5-10 and red blood cells 10-15 per high powered field; stain, 
bacilli and cocci. Blood studies: hemoglobin, 13.4 gm., red blood cells, 4.8 million; 
white blood cells, 9800; blood urea nitrogen, 14.5, alkaline phosphatase, 4.7 
King-Armstrong units; phosphorus, 2.6 mg. per cent; calcium, 10 mg. percent, 
uric acid, 4.0 mg. per cent. Separated renal function studies showed appearance 
of phenolsulfonphthalein from the right kidney in 4 minutes and from the left 
kidney in 3£ minutes with 10 per cent concentration from each kidney in 15 
minutes. 

Right pyelolithotomy and nephrolithotomy were carried out on December 29. 
A large y-shaped calculus was found in the renal pelvis and smaller ones in the 
calyces (fig. 1). They weighed a total of 12 gm. and were light brown in color. 

Analysis of the calculi by the Department of Physiological Chemistry employ¬ 
ing the Hawk method showed them to be composed of xanthine. 

Since operation the patient has been asymptomatic and the urine has been 
normal. No follow-up pyelograms have been made. 

SUMMARY 

Another case in which xanthine calculi were found is reported. This case is 
unique in that the calculi recovered are by far the greatest in total weight as com¬ 
pared to the other reported cases of renal xanthine calculi. 

150 E. Broad Si., Columbus 15, Ohio 
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MODIFICATION OF THE ELLIK EVACUATOR 
JOHN A. HUTCH 

McGuire Y. A. Hospital, Richmond, T’a. 

The Ellik evacuator is one of the best and most popular bladder evacuators 
available to the urologist. By the addition of an emptying valve in the bottom 
and an air vent in the top, the Ellik evacuator can be made even more efficient, 
more rapid, and more easily operated than it has been in the past. 

An evacuator so designed is capable of performing repeated bladder evacua¬ 
tions and of being emptied and refilled again and again without being detached 
from the resectoscope sheath. These functions are also accomplished without 
removing the bulb from the evacuator. 




In! 


Fig. 1 


the water is ?^ era ^ on evacuator is attached to the resectoscope sheath and 

a 'l of the air on ' ^e a * r ve nt is opened and the glass bottle fills. As it fills, 

v , ^ orce ^ ou f through the air vent so that no bubbles are introduced 

Y 1 ^bushed with 

'T' 1 ". 5 of t h e Chief Medical Director, Dept, of Medicine and Surgery, 

U5 >ons drawn by nnti,'_ ° assumcs no responsibility for the opinions expressed or 


' author. 
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into the bladder. When the evacuator is completely filled, the air vent is closed 
and the bladder contents evacuated in the usual manner. To empty the evacuator 
the emptying valve is opened. Upon release this valve springs shut and the pro¬ 
cedure is repeated. Throughout this entire process, the evacuator is held by the 
bulb in the right hand. The left hand is free to manipulate the water intake, the 
air vent, and the emptying valve. 

Such an evacuator has been in constant use in our clinic for the past year and 
it has performed in a highly satisfactory manner. 

I wish to express my appreciation to the American Cystoscope Makers, Inc. 
for converting these ideas into a workable instrument. 



AXXUAL MEETING SOUTH CENTRAL SECTION, 
AMERICAN UROLOGICAL ASSOCIATION, 

HOT SPRINGS, ARKANSAS, SEPTEMBER, 29,30 AND OCTOBER 1,1952. 

September 29 

Splexectoht Associated with Surgeht of the Left Kidney 
X B. Powell and James Bozzell, Houston, Texas 
‘ Light” Poxtocaixe foh Spinal Anesthesia in Renal Surgery 
LeR. 11. Lee and Edwin Davis, Jr., Omaha, Xeb. 
inioEs in Double Kidneys 

H. E. Carbon. Kansas City, Mo. 

I EETEEOVAGINAL FlSTULA 

R. G. Carter. Austin, Texas 
Injuries to the Ureter during Pelyic Surgery 
J. H. Patterson, Denver, Colo. 
iniOBs of the Ureter 

James Boyle, Memphis, Tenn. and I. S. Brown, Kansas City, Mo. 

September 30 

T. Leon Howard Hour 

’^elected Subject —Richard Chute, Boston. Mass. 

M r- °.*’ Consecutive One-Stage Suprapubic Prostatectomies 

1 rKt 5 '- Ro I ce > St. Louis, Mo. 

J ArPB0A cn to Phostattc Surgery 
The C o P«. Columbia, Mo. 

lVin;l T i 0F „ C( i F ! TIS0 ^ on Patients with Carcinoma of the Prostate 
"uliam 1 alk, Kansas City, Kans. 


j, October 1 

Ixs VU XATIO: ' BT Retrorectal Route 
Ua^ L ^^ tream ’ Little Rock, .Ark. 
toiul DnuEncuLUM in IVomen 

Blood PnJ C3S ey ’ Texar kana, Ark. 

H° » Renal Lnsueticiexcy 

Cuxiro'v rtES| Liredo. Texas 

A D Si £rea Clearance and P.S.P. Tests 
D ^EDrpUn‘ h ll ’. K ' lnsas City, Mo. 
f L F clm U L Adrenal Cortex 

The C iSE ro p >Tr resl ^ e Sl°^ *Tie American LTological Association, 
p L J. Cordonnbr 1 ™ Cystectomt in Carcinoma of the Urinary Bladder 

Te ”- 

St - Lou “’ Mo - 

R rrn;T i E'(JwL5 e “ Ter > Colo. 

„ Robert TTb SZ) 0F THE Penis 
Rt Y, LT ®^B%? PS ° n ’ H Paso ' Te ^- 
^^Sfe^I-oooln.Xeb. 

,clf P h LalVherf ™ Su a ° MB0Sls 
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ANNUAL MEETING, NORTHEASTERN SECTION, AMERICAN 
UROLOGICAL ASSOCIATION CRUISE TO BERMUDA, 

SS OCEAN MONARCH, OCTOBER 5-10, 1952 

October 5 

A Case of Goldblatt’s Syndrome in a Bor Six Years of Aoe 
A. Stillman, Montreal, Canada 

Discussion: H. C. Engster, Troy, N. Y. 

Hydronephrosis Due to Double Renal Vessels 

G. F. Cahill, President, American Urological Association, New York, N. Y. 

Role of Anti-Histamines in Diodrast Reactions 

G. E. Slotkin, E. G. Eschner and G. W. Fugitt, Buffalo, N. Y. 

Discussion: Clarence Schneiderman, Montreal, Canada 
Reconstructive Surgery of the Lower Ureter 

R. A. Hancock, Pittsburgh, Pa. 

Discussion: L. E. Gibson, Syracuse, N. Y. 

Infarcts of the Kidney 

J. S. Fitzgerald and P. S. Mullins, Utica, N. Y. 

Discussion: W. J. Kennedy, Gloversville, N. Y. 

October 9 

A Study of Neuroblastomas 

O. J. Oberkircher, W. J. Staubitz and F. J. Parmenter, Buffalo, N. Y. 
Discussion: R. B. Carson, Fort Lauderdale, Fla. 

President’s Address: A Physician’s Debt to Medicine 

W. A. Barrett, Pittsburgh, Pa. 

Enuresis 

S. H. Johnson, III, Pittsburgh, Pa. 

Discussion: Joseph D’Errico, Niagara Falls, N. Y. 

Radiation Treatment of Carcinoma of Bladder Using Foley Catheter Technique 

Grant Reid and C. A. Moore, Montreal, Canada 

Discussion: Max Ratnbr, Montreal, Canada 
Results of Incorrect Pathological Diagnosis of Carcinoma of the Prostate 
A. E. Goldstein, Baltimore, Md. 

Treatment of Late Relapse in Prostatic Carcinoma bt Cortisone 

W. G. Hayward, Jamestown, N. Y. 

Discussion: A. B. Hawthorne, Montreal, Canada 
Experience with Retropubic Prostatectomy 

T. J. Lewis, John Knight and Spencer Servoss, Williamsport, Pa. 

Discussion: F. C. Farrow, Buffalo, N. Y. 

Metastatic Carcinoma of the Penis Secondary to Carcinoma of the Rectum 

H. L. Boyd, Rochester, N. Y. 

Discussion: W. B. Garlick, Albany, N. Y. 


664 



AXNTAL MEETING, NORTH CENTRAL SECTION, AMERICAN 
FROI.OGICAL ASSOCIATION, HOTEL BADISSON, MINNEAPOLIS, 
MINNESOTA, OCTOBER S, 9, 10, 11, 1952 

OCTOBER 9 

PsENATAL AVI' \F.OVAT VI. KlDXEY 

F. B. Bicknell. Detroit. Alieh. 

PiPiiiAET Tumobs of the Rexal Pelvis and Ureteh 

J- K. Sokol. Chicago. HI. 

AteoELASTIC XepHROMA IX THE ADULT COMPLICATED BT UNILATERAL HEMOGLOBINURIA 

? “■ E. Fillis and Willard C. Merer (by invitation). Evanston. HI. 

afoul Basic Science Lecture: Applications of Basic Renal Physiology to Kid met 
Disease 

K. G. Wakim (by invitation), Rochester, Minn. 

' w ?«“MWosis, Clinical and Histopathologic Sttdt (Collective Review) 

P ■ D- .'Iortensen (by invitation), Rochester, Minn. 

lockalCompucatioxs Following Abdomixo-Perixeal Resections of the Rectum 

D.O.Baumrucker, Hinsdale. Ill. 

BLinDEB Dn-EBTICULA 

Dr,' Christensen, Wausau, Wise. 

Ctstogbapht 

R- G. Bnnge. Iowa Citv, Iowa 
°I the Seminal Vesicle 
Murrx- Minneapolis, Minn. 

IN ’ A Tubuxab Adenoma 

Ies. ,;CLFc Cks > Sloux Cit F, Iowa 

Rubin FI P TREATMENT OF CARCINOMA OF PROSTATE 

ABEEVitp l0Wa Cit F, Iowa 

Tf 1 p,*? 511 12 P : Carcinoma of Prostate 

Baker, Chicago, Ill. 

5 October 10 

i The Present Status of Surgical Procedures for Uretero- 

Iwm Cy£r lmi '' Detroit > Mich. 

F. A. L)mv| 0 'r>, F0R Carcinoma of the Urinary Bladder 

L'Uow-rp ^Vrnrrc a? u ; ' O- Baumrucker, Hinsdale, Bl. 

„ R. A. GanvOt L.a r TesICAE WITH UrETEBO-SIGMOEDOSTOMT 

^onhicance op d.° „ ' Alertz (by invitation), Indianapolis. Ind. 

C.W i.,„i r IN Children 
Hrxxp,,'; p. 'i Ptn -Tes Moines, Iowa 
H. P iLcn 3 Children 
Rsitr TopVcsa 0 ^rJh-' “'ration), Atlanta. Ga. 

A Simple Methoii^S ‘ Ajds (Three Minute Presentations! 

Biadder of dhottwng Perineal Drainage in Operations on the Urinary 

T»U-4'drtn’ Chica e°- Dl. 

,, B. H. BniS LO \ R r KTHTLE n5 F0H ° FFICE Crology 
I£s K n n tj ov K 0 V-. A * 0 n r o e. B is. 

, .C. L. GawVp Nn TERPB 29 F - Plastic Disposable Ctstoscopic Drape 
A S'wuFttn • V, nnea P°hs. Minn. 

B.C.Corbds ^'^‘-^“Clcmp 
Fargo. X. D. 

>• B. A. Smith I, ^HycNANCT Following Uretebosigmoidostomt 

Lionr UiSttp , ;’ Abnneapolis. Minn. 

a renal DrpucAT,os 

. J 1 - C. Mr-Ga^ ->? EN -' L Tumor 
A Lrctc^T??- Quincy. HI. 

Tow? E WITH ™ E RESECIOSCOrE 
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The Effect of Cortisone on Human Spermatogenesis 
N. J. Heckel, Chicago, HI. 

Knee Action Cord Holder 

E. F. Cummings, Oshkosh, Wis. 

Retrocaval (Circumcaval) Ureter 
V. C. Laughlin, Cleveland, Ohio 
Prostatic Calculi and Prostatic Carcinoma 
N. 0. Brink, Bismarck, N. D. 

Subarachnoid Ureteral Anastomosis 

L. Christofferson (bj r invitation) and B. C. Corbus, Jr., Fargo, N. D. 

Apparatus for Care of Involuntart Urination and Incontinence Without a 
Catheter 

H. E. Miller, Minneapolis, Minn. 

One-Stage Suprapubic Prostatectomy with Primary Closure of the Bladder 
G. H. Ewell and J. L. Mueller (bj r invitation), Madison, Wis. 

Lipomatous Retroperitoneal Tumors, Urographic Findings 
J. H. DeWeerd (by invitation), Rochester, Minn. 

Guest Speaker : The Interrelation of Renal Cysts and Tumors 
T. E. Gibson, San Francisco, Calif. 

Presidential Address: Litholataxy 
Reed Nesbit, Ann Arbor, Mich. 


October 11 

Symposium on the Artificial Kidney 

The Management of Renal Insufficienc 3 r : An Evaluation of Conservative Methods and 
the Role of the Artificial Kidnej' 

1. Introduction 

C. D. Creevy, Minneapolis, Minn. 

2. The Conservative Treatment of Renal Failure 

Roy Swann, New Yorkj N. Y. 

3. Description of the Artificial Kidney of Kolff with Recent Improvements 

E. J. Lewis, Minneapolis, Minn. 

4. Application of External Dialysis with the Artificial Kidney to the Treatment of 
Renal Insufficiency 

J. P. Merrill, Boston, Mass. . . 

5. Experiences with the Leonard-Skeggs Artificial Kidney in a Community Hospital 

W. A. Keitzer, Akron, Ohio 

6. Summary: The Place of the Artificial Kidney in Research and Treatment Today 

J. H. Harrison, Boston, Mass. 
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REXAL IXFARCTIOX 


WILLARD C. MEYER, MAJOR (M.CA U-S.A.R. and 
ARNOLD L. AHXFELDT, COLONEL (M.C.) U.S.A. 

From the V. S. Anny Hospital. Camp Carson , Colorado 


Renal infarction as a clinical entity is one which is rare, but- yet of significant 
incidence to warrant a consideration of the problem by the urologist. This condi¬ 
tion may be of arterial, venous or traumatic origin. The three types of infarction 
nil] be further developed and a case secondary to trauma presented. A review of 
the literature indicates the case herewith presented of traumatic origin is the 
seventh such case on record. 

Infarction of the kidney secondary to arterial occlusion has been found to be the 
moi t common type. In such cases, the cause is a result of emboli stemming from 


a cardiac lesion. In a series of 14,411 autopsies, renal infarction was diagnosed 
clinically in only two of the cases. Of the 205 cases in which renal infarction was 
found, a cardiac lesion was present in 76 per cent of the cases. In a series of 242 
cases with bacterial endocarditis, 55 or 23 per cent were found to have embolic 
imarction of the kidneys. Bilateral infarction was found in 102 cases. In the re- 
tnaming cases of unilateral involvement distribution was seen to be comparable. 
'' an °ther series of 143 autopsy records in which renal infarction was reported. 
* ige group of between 30 and 50 predominated. Sex distribution was equal. 
™ cardiac disease was reported in 95 per cent of the cases. The diagnosis of an 
a Rcnal renal infarction can be made with the complaint of sudden onset of pain 
wnal distribution, a nonfunctioning kidney on the involved side, notmal renal 
and” e ° tUI ? - retr °grade pyelogram. the presence of albuminuria and hematuria 
most significant finding, the presence of heart disease. Such infarctions are 
ma \ sterile and result in a partial or complete loss of the involved kidney. The 
yd^pends upon the amount of kidney tissue destroyed and the state of 
rbolec\ IlaiI1 * n ^ functioning tissue. Arterial infarctions are also seen following 
-'^nctomy, appendectomy, hysterectomy, and hernia repair: however, 
kitten ' eaC? ^ com pared with those associated with cardiac disease. 

(l t ln and VTesterbom, in 1937. demonstrated that temporary ligation 
pbte ar * e T kor more than one and one-half hours is followed by a com- 
k, edema necrosis - Ligation of the renal artery for a shorter period results only 
f> ; rer ^^ hyperemia of the kidney. Thus it can be seen that such an occlusion 
f,» com ] ete a r^ - an embolus would result in renal destruction, either partial 
mtr. pbjpp ' )e ore collateral circulation or organization and canalization could 
infan t;^ rau he is credited with making the first cfinical diagnosis of renal 
■ s uSei t . nev -p. ^ ‘ xne case was one of rheumatic heart disease with aortic iu- 

firin i n eaFUe d nine days after the onset of symptoms which included 

lion. i 1 ^'gh. Post-mortem examination revealed manv small infare- 
w nii kidnevs. 

' tno-ji oh<tn ' 

thiKf. c> ,- _ _i ciions with secondary renal infarction are less frequent than 

are far more serious. The arterial infarction is usuallv 


arterial oigm. but, 
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aseptic and self limiting. The venous infarction is usually septic and associated 
with septic states. It is often bilateral or, if initially unilateral, progresses to a 
bilateral end. The kidney in this condition is usually enlarged and palpable as a 
result of the active congestion. Gross hematuria is also a frequent finding. The 
condition must be considered in the presence of septic states and progressive 
occlusion of the major venous channels. Retrograde pyelograms in this condition 
frequently show filling defects of the renal pelvis. In view of the frequent massive 
involvement of renal tissue with subsequent destruction in this condition, the 
condition is usually pre-te"minal or is followed by azotemia and uremia, with 
death a late sequella. 

The third and most rare type of renal infarction is that secondary to trauma. 
A review of the literature has indicated only six such reported cases. In such cases 
the diagnosis is frequently made as a result of the urinary tract survey indicated 
by the history of trauma and the presence of hematuria. In the study of renal 
trauma, a course of management is indicated which will conserve renal tissue for 
the patient. Indications for an early operation following renal trauma are those 
of massive hematuria which caused shock prior to replacement therapy, abdominal 
and thoracic injuries which require investigation, clinical or x-ray evidence of 
extravasation, and wide separation of renal segments or lacerations of the renal 
pedicle. Indications for late surgery following renal trauma are those of persistent 
urinary tract infection resulting from defects produced by the earlier trauma, 
hydronephrosis which resulted from trauma, and urinary tract calculi. Case re¬ 
ports reviewing the earlier renal infarctions secondary to trauma described a non¬ 
functioning kidney associated with hematuria following the injury. At surgery, 
50 per cent or more of the renal tissue was found to be destroyed and the kidney 
removed. A presumptive diagnosis of partial or total unilateral infarction can be 
made with a history of trauma associated with hematuria. The pyelograms may 
be within normal limits. Such a case could be treated with watchful waiting and, 
in the event a correct diagnosis was made, an Rutonephrectomy would take place. 
However, in many' cases the patient has subjective complaints referable to the 
affected side. Hematuria persists, and a definite diagnosis cannot be made. In 
such instances renal exploration is justified and surgery earned out on the basis 
of the condition found at time of operation, keeping in mind conservation of renal 
tissue. 

CASE REPORT 


A 2S year old white woman was admitted July 4, 1951 to the U. S. Arm} 
Hospital, Camp Carson, Colorado, following an automobile accident. Physical 
examination revealed many severe contusions to the left flank. A chest x-raj and 
a plain urogram were within normal 1 mits. Her abdomen was soft and nontender. 
The patient had gross total hematuria associated with some bilateral lumbar 
pain. In that the patient was able to void spontaneously, had no suprapubic 
pain and could empty her bladder, it was believed that the hematuria vu- s 0 
renal origin. She was treated conservatively with bed rest; her blood pressure, 
pulse and hematocrit were followed closely and were normal at all times. Tvent} 
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four hours after the injury the urine was clear and free of red blood cells by 
microscopic examination. Five days after the injure - the bed rest was discontinued 
and retrograde pyelograms (fig. 1) made at cystoscopy. It was found the bladder 
was within normal limits, good function was seen from the left kidney by indigo 
carmine study, but no dye could be seen from the right ureteral orifice after 30 
minutes. A catheter was placed in the right renal pelvis for a 24 hour period; no 
evidence of function from this kidney could be demonstrated. Renal architecture 
was within normal limits bilaterally, as seen in the retrograde pyelograms. Excre¬ 
tory urography revealed a normal left kidney and no function from the right 
kidney. The problem presented was one of unilateral nonfunctioning kidney 
which was of renal or prerenal origin. The past history did not reveal previous 

I 



Fir ] 

renal archit^ctu^ 0 ^ 6 * 1 ' e '°^ ranl ’ ® days after injury. Xo significant abnormality of right 

a ecideni traCt C ^.' Sease ' recent bout of hematuria had occurred secondary to an 
kidnev u' ^ lc Primary site of injury was contralateral to the involved 

for co'nt -'^ K ' atC ^ Physical examination was again within normal limits except. 
le 2< au ^ ^ ans khe left flank and a mild degree of hirsutism noted on the arms, 
stated thh f0 ' distribution of pubic hair was seen. However, the patient 

her mend' ' t !° n been present as long as she could remember and that 
She stated^h ^ er '°^ s h a d been regular with a 4 day flow and a 2S day interval. 
Pressure w ^ !|° r sexua i hfe had been active and without change. Her blood 
found. An electr * D D ? rma ^ and no evidence of cardiac murmurs could be 
^'ntiallv n , r ? car di°S ram was reported as negative. Laboratory studies were 
a Enrenal air ' " P ^ ' ae " ^ le oonfooctioning right kidney and the hirsutism 
debt kidnev in?u hEtion was done under local anesthesia to further outline the 
-^•ray> ( ,f ( j ie a associated adrenal gland: no abnormalities could be detected. 

" v ' cre also within normal limits. The patient was observed for 
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approximately a 30 day period during which time no evidence of urine could be 
seen coming from the right kidney. The patient had some generalized lumbar 
pain but was otherwise symptom free. She continued to have unilateral anuria 
which was prerenal in origin. 

It was believed that renal exploration was indicated, and this was accomplished 
on August 2, 1951. The right kidnej r was found to be within normal limits as to 
size, but was surrounded by extensive fibrotic adhesive bands suggesting a recent 
inflammatory process. The kidney parenchyma was soft in its consistency and 
appeared a mottled gray-brown color. The renal pedicle was palpated and no 



Fig. 2. Right kidney. Mote mottled surface with local congestion and hemorrhage. 

pulsation could be found in the renal artery. The renal artery was seen to be 
markedly reduced in size, being one-third the calibre of the normal vessel. 1 be 
renal vein appeared to be within normal limits. It was decided that the patho¬ 
logical process existed in the renal artery, which had been occluded, and that 
total renal destruction had taken place. It was further believed that the patient 
would be best served bj r a nephrectomy, which was then done. 

The postoperative course was uneventful until the seventeenth postoperative 
day, 12 days after ambulation was initiated, when the patient began to complain ... 

of pain in the left calf and thigh. The complaints were associated with a tempera- w 

ture elevation, a rapid pulse and a positive Homan’s sign. A diagnosis of thrombo 
phlebitis of the left superficial calf vein with possible extension to the major ■■. 

■’.I, 
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veins of the thigh and left pelvis was made. In view of this diagnosis, she was 
placed on anticoagulant therapy, with heat, rest and elevation to the affected 
part. Daily doses of dicumerol were continued for approximately 21 days. The 
patient eras then ambulated and is now symptom free and has returned home, 
having received maximum benefit of hospitalization at this time. 

Tissue examination of the specimen by the pathologist resulted in a diagnosis 
of'ischemic infarction due to thrombosis of the renal artery.’’ Gross findings were 
that of a right kidney (fig. 2), the cortex measured 0.2 to 0.4 cm., the medulla 
measured 1.5 cm. The kidney weighed 90 gm. Several of the larger arteries were 
thrombosed and showed local hemorrhage in their walls. Microscopic examination 
revealed the normal architecture of the kidney to be completely obliterated. The 
tubules and glomeruli appeared as ghost structures staining brighter pink with 
foan. To viable functioning renal parenchyma could be found in any section: the 
large branches of the renal artery showed various stages of thrombosis and fibrous 
obliteration. There were thrombi in the lumens which were invaded by fibroblasts 
and which had undergone canalization. The arteries throughout the kidney 
showed medial and intimal thickening of arteriosclerosis. Fat stains were negative 
except for the small amount of fat normally present during necrosis. Stains for 
am.'loid were negative. The kidney specimen by both gross and microscopic 

examination was compatible with infarction due to an occlusion of the renal 
artery. 


SUMMARY 

*T*i 

y c P r °blem of renal infarction of arterial, venous and traumatic origin has 
ionn/ > ri^ eme ^' The incidence of arterial infarction is the highest of the three 
such^ lsc } isse ^ an d is associated with cardiac disease. The prognosis in 
Y e , < -°°^ an( d is dependent upon the extent of the kidney tissue involved, 

tlit!" IUMn ^ ar< 'i' on is usually found in septic states and in ascending occlusions of 
° r ^ enous channels. The condition is frequently bilateral and the prog- 
f l’iite ^ Ta ' e ' ^he third cause for renal infarction is trauma. This condition is 
' 1 cases have been reported in the literature, and the case 

dhgnosb U ^ htcreases this total to seven. In cases of traumatic infarction the 
^mlalcral CaU ^ ™ a( ^ e history of trauma with associated hematuria and 
final eTt non ^ unc h°ning kidney. In those cases not coming to postmortem, a 
'Ti trailing IOa WaS ^ one "hth subsequent nephrectomy. In the case presented. 
fifU'tomv WaS Primarily upon the contralateral side. Subsequent ne- 

rerLal artery 6 '^ 6 ^ a infarction of the kidney secondary to occlusion of the 
ca-es 0 f u recent origin, presumptively secondary to the trauma. In such 
involvinc tl ^ anuiaa P rer cnal origin the possibility of peri-arteritis nodosa 
mu<t be eo ‘U na artei T an h thrombo-angiitis obhterans have been reported and 
hfnaturia ' : however, with a history of extensive trauma with associated 

the rnrtq likolx ern . 1C rena * infarction secondary to occlusion of the renal artery is 
TrnptonH ^ /h a Sn°si5. Renal exploration is indicated in these cases where 
‘ Vt f mreerv ' ■ '"V'' 0r ^ er to substantiate the diagnosis and perform what- 
ln icated to conserve all functioninc renal tissue. 
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APL\STIC ICIDXEY WITH ECTOPIC URETERAL ORIFICE IX THE 
PROSTATIC URETHRA 

L. F. HUFFMAN' 

Hie following case report of an ectopic ureteral orifice seemed worthy of 
Ring placed on record because of its association with renal aplasia and because 
of the unusual procedure required for establishing the diagnosis. 

CASE REPORT 

A man aged 33 years was seen June 6, 1949 with the complaint of slight ureth¬ 
ral discharge which he had had at intervals for several years. Six years pre¬ 
viously he had nonspecific urethritis and left epididymitis. Two years ago he 
I another attack of urethritis which persisted in spite of penicillin therapy, 
o left epididymitis recurred 6 months previously. He had had a slight dull 
Pain in the left side of the abdomen for fifteen venrs. Personal historv was 
otherwise negative. 

On examination there was slight moisture at the meatus. Urine was cloudy in 
whit gravity 1.012, pH 5.5, sugar negative, albumin trace, 3 

iud' 6 -°°^ Ce ^ S anc ^ rec ^ blood cells per high power field. There was moderate 
nornTr° n die epididymis on each side. The prostate was slightly enlarged, 
avhite blew ^ 0nt0Ur an< ^ P r °static fluid at that time showed a large amount of 
On Jun° C< " S a subsequent examination the fluid appeared to be normal, 
(fie U U \ K ' 33’ excretory urograms were made using 25 cc neo-iopax solution 
rather laJr am X ~ ra - V showed that the right kidney shadow was normal in position, 
th e right?'/ ° rena ' ^adow was seen on the left. Excretory urograms showed 
'ract On 1 nC ' aQ d ureter normal, no visualization of the left urinary 

sbghtlv R S ^ 0SC °PX ' ri the office June 18, 1949 the right ureteral orifice appeared 
pale p' \ rertuc - Xo left ureteral orifice was recognizable. There was a rounded 
°dfice on ou ^ ie ^ side of the trigone. Probing and search for a ureteral 
raisucee^d ] p^- SaC ^ e trigone and left side of the prostatic urethra were 

bnJune o- a ^ ent was admitted to Fairview Park Hospital on June 24, 1949. 
was passed” Tj, ur 'd er spinal anesthesia, a Xo. 24 Brown-Buerger cystoscope 
absence of a 1 f"' ^ fl dder was nor mal except for shght generahzed cystitis and 
wa« a moderate Ur6tera 3 or *b ce - In the region of the left side of the trigone there 
fwn-pt f or .• 0 P r °i r usion of the posterior bladder wall. The mucosa was normal 
°f an orifice Th m 3' ammat ’on presumed to be due to previous probing in search 
Intrusion of hu, II1strument was withdrawn into the prostatic urethra and the 
a? "ell as trieone 8^ ° n ^ le s 'de was seen to involve the vesical orifice 
^ unsuccessful" ‘ A ea - Ch ^° r an accessoi y ureteral orifice in the prostatic urethra 
r,r five bites of'V " Stem-McCarthy resectoscope was passed and four 

fl dfice finaib- ! ^ a ^ en the region of the normal location of an ureteral 
'dd. catheters C ill t,nS through to a mucosa-lined cavity. .After some difficulty 
Passed a dis'ta^"'^ 1 '" ° n ^ le mar fhn this cavity, a Xo. S catheter could 
a 'ice of 10 cm. obtaining a continuous flow of about 10 cc of 




Fio. 2. A, retrograde urogram. Left ureteral catheter coiled in dilated pelvic portion 
of ureter. B, retrograde urogram. Catheters withdrawn. 

purulent fluid. Upon its withdrawal a Xo. 5 catheter could be passed 30 cm. A 
retrograde left pyelogrnm was made through this catheter using 25 cc of lo per 
cent skiodan solution (fig. 2). 
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The x-ray report is as follows: “Plain film with a ureteral catheter in the left 
side of the bladder shows the right kidney to be fairly well outlined and to be in 
a normal position. There is no distinct left kidney shadow. There is no evidence 
of urinary calculus. Retrograde pyelograms with the right catheter in the distal 
ureter and later withdrawn, and with the left catheter coiled in the left distal 
ureter show a good visualization of the right urinary tract which has a normal 
appearance. There is a marked uniform dilatation of the distal 10 cm. of the 
left ureter which is filled up to the level of the lumbosacral junction. Above this 
level, no definite dye shadow is seen. From the point where the left ureterovesical 
junction is supposed to be, a band-like dye shadow extends toward the central 
suprapubic region which may be the region of the prostatic urethra. This band¬ 
like shadow is quite smooth in contour and has the appearance of a dilated ureter. 
These findings indicate a congenital anomaly of the left ureter which appears to 
extend into the urethra. The opening through which the catheter was inserted 
Iteen made artificially on cystoscopy. The position and condition of the left 
ue\ cannot be determined on the basis of this examination. E. Bever, M. D., 

roentgenologist.” 

On June 27, 1949, left nephro-ureterectomy was performed. The customary 
kidnf Ue C '^ ' Um ^ ar ’ nc ixion for exposure of the kidney was made. Xo recognizable 
^' as f oun d. The dilated left ureter was isolated from surrounding struc- 
tnaj ^ j °" as Possible and followed cephalad to its attachment to an amorphous 
tar-firn' P resum ed to be the remnant of the left kidney. The vascular at- 
j irourr }™ ts " rre divided and ligated and the aplastic kidney with attached ureter 
Proxirnrit 011 / ^ !° wer mrtremity of the lumbar wound. The muscles were ap- 
fian closed ! n * erru Pi e d sutures of Xo. 1 chromic catgut in two layers and 
' obliq U e' alk. The patient was then placed in the supine position and an 

bjhted^f if Per ' t ' 0neal foofoion made in the left lower quadrant. The ureter was 
^'fidrawn f 0 "^ '° W ^ 0WT1 behind the bladder, clamped, severed, ligated and 
Penrose t v/ 0 ™ lumbar incision. The wound was drained with a piece of 
chromic "T' -Muscles and fascia approximated with interrupted sutures of 
Skin dosed with dipa 

WaS as fobovs: “The fresh specimen consists of a 
cm. j a lentH), nn ^i ^ 1 cm. Attached to this is the ureter measuring 24 

fibro- a< jip ose t -^ n ^ cm - m thickness. The kidney with some attached 

kidney show« " sue wei I=bs 10 gm. The surface which can be considered as that of 
to 'he surface ^ ^ an< ^ browm tissue. The capsule is so densely adherent 
h is 5 of t tQ ,. a separation is almost impossible without tearing renal tissue. 
I’ecognizable " V' ^ nn an< ^ sections with ease to show brownish-gray tissue. 

’he ureter ^ structure is not in evidence. Coming out one aspect of this 
r:ri 'Umference ? ure 'er measures up to 2 mm . in thickness and the 

Ptcnreop,,? 11 !^ 0 ' 11 P to I-® cm - The lining of the ureter is mottled red and 
•^liero'copic j e Ue . P °. rt ' 0ns are em bedded. 

R s ‘ !,| ' ,v any of 'v'T 1 ’ 011 ' Sections of the specimen considered to be kidney do 
‘"' r,1 U' ma«< ‘Recognizable architecture. The sections merely show a large 
c throughout which are tubules of varvina sizes and in small 



676 


L. F. HUFFMAN 


numbers. These are lined by columnar epithelium and contain eosinophilic 
stained hyaline tissue. There is considerable hunphocytic and mononuclear in¬ 
filtration throughout. Occasional tubules resembling those of a kidney can be 
seen in some places but definite glomeruli appear to be absent. Sections of the 
ureter show some tliickening of the wall and a marked infiltration of lymphocytes 
and monocytes of the mucosa. There is no evidence of a malignancy. 

“Diagnosis: Aplasia of kidney showing chronic inflammation of remnant. John 
S. Mackrell, M.D., pathologist.” 

Convalescence from operation at first uneventful was complicated by secondary 
hemorrhage which required reopening the wound, evacuating clots and drainage 
on the sixteenth postoperative day. Thereafter, the incision healed promptly. 
The patient was discharged from the hospital on July 27, 1949 and has remained 
well. 

SUMMARY 

A case of aplastic left kidney with its ureter opening in the prostatic urethra 
treated by nephro-ureterectomy is reported. When the ureteral orifice could not 
be found, an opening was made with the Stern-McCarthy resectoscope from the 
bladder to the pyo-ureter into which a ureteral catheter was passed and retro¬ 
grade ureterogram made. 

'SOI Republic Bldg., Cleveland 15, Ohio. 
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THE LEWIS STONE FORCEPS: AN AID TO URETEROLITHOTOMY 
EVAN L. LEWIS, MAJ., AI.C. 

From the Surgical Service. ]\'altcr Reed Army Hospital, Washington, D. C. 


The exasperation of chasing a small stone lip and down a ureter during uretero¬ 
lithotomy, and the lack of an efficient method of fixing both the stone and the 
ureter have prompted the design of this instrument. 



L 


Fig. 1 



Line of incision. instrument in lower ureter. Counterpressure blnde is shown in 

^ n !hown Ex interrupted line. 

^he m Uiin?meiit''f rC 'he final model was selected for production. 

or the forceps were: 11 It should not pinch tissue enough to 
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damage the peritoneum, bowel or ureter. This would obviate the necessity of 
isolating the ureter. 2) It should hold the stone and ureter in fixed position; 
3) It should have no sharp points or edges, 4) It should be curved to allow the 
application with one hand with the finger of the opposite hand fixing the stone. 

This instrument fulfills all these requirements. The model was given to the 
C. R. Bard Company and they have made an excellent replica which answers 
all the author’s desires. 

The only criticism is that the loop is too small. However, any stone in the 
ureter which is too large for the present size is not going to be freely movable. 
The present size has been found to be most applicable. 

TECHNIQUE 

A small muscle splitting incision is made over the site of the stone as shown 
on an x-ray made just prior to surgery. The peritoneum is reflected from the 
body wall until the ureter is seen. The stone is palpated in the ureter with the 
index finger of the left hand; the loop is then placed over the stone and the 
blade closed from beneath to the first rachet only. A small incision is made 
over the stone. 

The lower blade will expel the stone and it can be picked up with a long thumb 
forceps. The ureter may or ma} r not be closed as desired. A drain is placed to 
the site and the wound closed. 

By not freeing the ureter the objection to making an incision over the stone 
is countered due to maintenance of good blood supply. 

The Lews stone forceps is presented and recommended to the urological 
profession. 
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BETROCAVAL URETER: CASE REPORT AND A 
NEW DLAGNOSTIC APPROACH 

PAUL R. LEBERMAN, HANS H. ZINSSER, and D. ERANELIN MILAN! 

From the Division of Urology, Department of Surgery, Hospital, University 
of Pennsylvania, Philadelphia, Pa. 

Betrocaval ureter is an interesting anomaly which is rapidly ceasing to be a 
urological oddity. The case presented here appears to be the fourty-fifth such 
case reported. 

In 1940, Pick and Anson 1 surveyed the literature and found a total of 27 cases 
including their own. Of these 27 cases previous to 1940, 19 were observed at 
postmortem and S at operation. Of the S operated cases, 4 had nephrectomies, 1 
a nephrolithotomy and in 3 cases a corrective procedure was done with apparent 
recovery. 

In 1940, Harrill 1 reported the twenty-eighth case from the Brady Institute. 
This was the first case to be diagnosed preoperatively and successfully repaired 
hr section and re-anastomosis of the ureter, with a splinting catheter and pyelos- 
temy drainage. Harbach* found a case at operation in 1940. A nephrectomy was 
one because of severe renal damage and infection. John DeCarlo, Greenwald 
and Surks 4 - 1 discovered the 30th and 31st cases in cadavers. ‘Wilson 6 in 1941 
reported a case found at operation in which a nephrectomy was done rather 
a repair. Greene and Kearns" in 1946 made the second correct preoperative 
“ ^ did a successful repair by transecting the ureter just below the 
r c-anastomosing it around a splinting catheter. Nephrostomy drainage 
in ra ^ ier thanpyelostomy drainage, as advocated by Harrill. Lowsley* 

divided the ureter just behind the bladder, freed it from beneath the 
doache^ ru-iuiplanted it into the bladder. Subsequently, the lower ureter 
E a cutaneous ureterostomy was done. The third preoperative diag- 

ftpair' 85 ma ^ e tioyanna and Counseller 5 in 1946 in a 33 year old male. A 
ureter WaS EucceSE ^ u ^l" uccomplished with transection and re-anastomosis of the 
^Ported^ 8 ^tbeter with nephrostomy drainage. In 1946, Nourse 10 

Iren^ct; S Ca5C ^ oun d at operation in a Naval Hospital. A repair was done with 
Pyelost ° tt rf ^ Ureter re-anastomosis over a splinting catheter with 
Action ^ ve mon1 hs later a nephrectomy was done because of in- 

iu a 24 y J '“ rone Pbrosis. In 1947, Young 11 reported a case found at operation 
, ^ ° ( ^' van "‘ calculus was removed from the post-caval portion but 

’htrriU"2'n 3 . d T A 5 S0 ?, B- J--- J- Erol., 43 : 672-6S5,1940. 

.^Cirlo'j .V‘r •, T -J tate Med. J-, 40: S0O-S02,1940. 

' Ur ?>-> «: S27-S31, 1941. 

' ’ L P .^ d Surks S. N.: J. Urol., 49: 195-201, 1943. 

I?reeno, L f “j HenUch, J. J. : J. Urol., 51:14-1S, 1944. 

* 1., J X - and Kpqrr,r TT* Nf . T T* X°46 



, Stafi Meet., Mayo Clinic, 21: 

!r r» 

U W E ,’j v Moody, H. C.: J. Urol., 56: 525-529, 1946. 

-v. Bnt. J. Urol., 19: 22-2S, 1947. 
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since no obstruction was present the ureter was left alone. No hydronephrosis 
was noted in 8 months later. 

McElhinney and Dorsey 1 * correctly diagnosed and repaired a retrocaval ureter 
in a Naval Hospital on Guam in 1945. Pyelostomy drainage rather than nephrec¬ 
tomy drainage was instituted with apparent success. Creevy 11 in 1948 reported 
the fifth case to be diagnosed preoperatively. He used two separate incisions, one 
abdominal and one lumbar and accomplished a successful repair as evidenced by 
a beautiful 3 year follow-up pyelogram. Shearer 14 in 1949 reported the sixth pre- 
operative diagnosis and successful repair utilizing essentially the same operation 
as described by Harrill. Heslin and Mamonas 16 reported 4 additional cases; three 
were confirmed surgically and one by x-ray diagnosis. 

It would thus appear that the case reported here represents the eighth pre¬ 
operative and the tenth successful repair. 

EMBRYOLOGY 

The embryological defect producing this anomaly has been thoroughly studied 
by numerous able investigators. As clinical urologists, we are concerned primarily 
with what we can do to help a kidney so skillfully neglected by mother nature. 
During fetal life the permanent kidney, having developed in the pelvis, ascends 
to the upper lumbar level, passing through a ring of venous channels. According 
to McClure and Butler 16 the vertebral limb of the ring is formed by the lumbar 
division of the pos-cardinal vein while the dorsal limb is a derivative of the 
supra-cardinal vein and the subcardino-supracardinal anastomosis. Normally the 
postrenal portion of the vena cava arises from the dorsal limb of the perimeta- 
nephric ring, the ureter thereby being placed in the antecaval position. In the 
anomalous arrangement one of the following developmental alterations occurs: 
1) The ventral, rather than the dorsal limb persists, the ureter then being post¬ 
caval. 2) The dorsal limb fails to arise at all with similar results. 


CASE REPORT 


H. P., a white man, aged 23, was admitted to the Urological Service of the 
Hospital, University of Pennsylvania on August 12, 1948, with a complaint of 
right flank pain. Except for one episode of hematuria 15 years before admission, 
he had been asymptomatic until January 30, 1940. Pain lasting 3 days had then 
developed in the right lower quadrant. On July 3,1948 he noted cloudy urine and 
was told by his family physician that he had pyuria and should have a urological 
investigation. 

The right kidney could be felt on palpation but was nontender. Otherwise the 
physical examination was negative. Urinalysis showed 40-50 white blood cells 
per high powered field. An excretory urogram showed normal function of the left 
kidney. The right kidney was involved in a large hydronephrosis and hydro-ureter 
in the upper segment with a horseshoe shaped deformity overlying McBurney s 
point. The lower segment of the ureter was not visualized. 


u McElhinney, P. P. B. and Dorsey, J. W.: J. Urol., 69 : 497-500, 1948. 

** Creevy, C. D.: J. Urol., 60: 26-30, 1948. 

“ Shearer, T. P.: J. Urol., 62: 152-167, 1949. 

16 Heslin, J. E. and Mamonas, C.: J. Urol., 66 : 212-222, 1951. 
h McClure, C. F. W- and Butler, E. G.: Am. J. Anat., 36: 331-389, 1925. 
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At cystoscopy the bladder appeared normal. Indigo carmine appeared promptly 
from the left ureteral orifice in 4 minutes but in poor concentration from the right 
ureteral orifice in 15 minutes. 

A 6 F ureteral catheter met a complete obstruction 15 cm. above the right 
ureteral orifice. A retrograde pyelogram again revealed the previously described 
hydronephrosis and the catheter was observed to be bring directly over the 
vertebral bodies of L-4 and L-o. The entire right ureter could not be visualized. 

The retrograde pyelogram was again repeated at which time the right ureteral 
orifice tvas occluded with a Ravrich tip catheter and the upper urinary tract was 
filled with skiodan. Films revealed that the ureter ascended over the vertebral 
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fiy- retrograde pyelogram with Ravich tip 

iri^Vr 5 vertebral Tf e ’ : „ er ' 35 described by Randall and C 



catheter. This demon- 

La 'd 5Tert ebral bodies* 115 a ^ cn bed by Randall and Campbell. Middle ureter 

sy- retrograde mol' °' j ^ an< ^ vrith definite obstruction just lateral to body of 
,c -er is shotrn. °? ram 6 months after operation. Correction of S shaped curve of 

lilies of L 5 

Appeared much 0 !) ^ aDC ^ Otherwise the hydronephrosis and upper ureter 
tuva] riAit ,,1 * e 531115 as tn previous films. At this point a diagnosis of retro- 

Itatisvcrse proc 0151011 " as mac lc extending from a point 4 cm. anterior to the 
bdralle] t0 ^ ,° 5S *he first lumbar vertebra extendiug fortvard and medially 
h-'Uit -1 cm ant ^ 0rc ^ er *he twelfth rib aud over the abdominal wall to a 
) averc . < nor au T medial to the anterior superior spine of the ilium. The 
t^halh- and th°T ' 1V1C ^ ln *he usual manner. The peritoneum was retracted 
h-l’de junction w °" ei " ^ le Sidney was exposed. A large, dilated uretero- 

j r ■' r Was f rc ^ Y j a ." V 1 ' lla l>zwl and completely cleared of all adhesions. The upper 
""award to the point where it disappeared beneath the vena 
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cava. The lower ureter was then located and dissected upward to the point where 
it also passed beneath the vena cava. It was found that the ureter could be com¬ 
pletely freed beneath the vena cava so as to move freely in either direction. The 
ureter was obliquely divided about 4 cm. below the ureteropelvic junction and 
the lov er segment removed from behind the vena cava. A one layer anastomosis 
of the ureter was accomplished with 00000 chromic swaged catgut. Through a 
pyelotomy incision a 10F soft ureteral catheter was inserted down the ureter 
nearly to the bldader. A 22F mushroom catheter was left indwelling in the renal 
pelvis for nephrostomy drainage. A ring of gelfoam gauze was placed about the 
anastomosed line. At the end of the operation there was considerable redundancy 



Fig. 2. A, in cadaver, catheter has been placed in vena cava through basilic vein. Ure¬ 
teral catheter has been placed in right ureter to renal pelvis. This film demonstrates nor¬ 
mal relationship between ureter and vena cava, with ureteral catheter crossing cnval 
catheter just lateral to L-5. B, oblique film of experimental retrocaval ureter constructed 
in cadaver reveals that there are three points at which ureteral catheter is seen to cross 
caval catheter. This would seem to be almost 100 per cent diagnostic of retrocaval ureter. 

of the upper ureter and pelvis. This was not resected. The nephrostom}' tube and 
ureteral catheter were brought to the outside through the posterior margin of 
the wound. The incision was closed in the usual manner around one Penrose 
drain. 

The postoperative hospital course was smooth. At no time was his temperature 
over 100F. Fifteen daj r s after the operation the ureteral splinting catheter was 
removed. On the twenty-first day the nephrostomy tube was injected with 5 cc 
methylene blue and clamped. The dye appeared in the voided urine promptly. 
The nephrostomy tube was removed. There was no drainage through the wound 
after the removal of the nephrostomy tube. Throughout the 21 day perioc 
of drainage the urine remained clear and upon removal of the nephrostomj tube 
no calcium deposits were seen. This was attributed to large doses of sodium acu 
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phosphate which markedly decreased the urinary excretion of calcium. The 
patient was discharged from the hospital twenty-three days after operation. 

One month later the ureter was easily dilated to 12F and a slightly hydrone- 
phrotic drip of clear urine was obtained. At the end of six months the renal pel¬ 
vis had nearlv returned to normal size and after one year intravenous urography 
revealed only minimal stasis (fig. 1, B). The patient was asymptomatic and 
the urine remained clear and free of infection. 

The diagnosis of retrocaval ureter has heretofore depended primarily upon two 
pyelographic findings: 1) medial displacement of the right ureter over the r erte- 
bral column; 2) an S-shaped curve of the ureter, as described by Randall and 
Campbell. 17 

Since it is now a relatively simple procedure to affect renal vein catheterization 
for purposes of determining renal clearances of various substances the notion was 
conceived that perhaps such a procedure might be useful in aiding the diagnosis 
of retrocaval ureter. 

In order to determine what added information could be gained from such a 
procedure, a series of cadaver experiments were performed in which a 10F renal 
vein catheter was threaded down the vena cava and into the right iliac vein. At 
the same time a GF ureteral catheter was placed in the ureter to the renal pelvis, 
demonstrating the normal relationship between the ureter and the vena cava 
with the ureteral catheter crossing the caval catheter just lateral to L-5 (fig. 2). 
Another series of experiments were then carried out in the cadaver in which a 
retrocaval ureter was constructed. The ureteral catheter which was passed ap¬ 
peared to lie medial to the caval catheter until it crossed just lateral to L-3. 
The S-shaped curve of the ureter was again demonstrated. In the oblique film of 
die experimental retrocaval ureter it was revealed that there are three points at 
which the ureteral catheter appeared to cross the caval ureter (fig. 2, B ). This 
would seem to be diagnostic of retrocaval ureter. In the lateral film it was noted 
that there were two apparent crossing points where the ureteral catheter crossed 
the caval catheter. Except for a higher crossing point in the lateral film, there 
scorned to he little difference in the diagnostic value of lateral films. 

CONCLUSIONS 

Hot rooavnl ureter should be suspected in all cases of hydronephrosis associated 
with a medial deviation of the ureter. 

I he gentle S-shaped curve continues to be a very helpful diagnostic sign. 

A one stage loin incision with oblique section and re-anastomosis of the ureter 
around ,i splinting catheter, accompanied by nephrostomy and pvelostomy drain- 
•'M ami chemotherapy, seems to he most favorable for success. 

f atlietcrization of both vena cava and ureter may be of value when the diag- 
rio.-is of retrocaval ureter is questionable. 

A i.ise of retrocaval ureter diagnosed preoperativelv and successfullv treated 
i- presented. 

. 1 rtx Birin., Philwldphia 2, Pa. 

u A. and Camplx-H. K. \Y.: J. L'roL, 34: 505, 1035. 
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CONGENITAL URETERAL VALVE: ITS ROLE AS A PRIMARY 
OBSTRUCTIVE LESION: CLASSIFICATION OF THE LITER¬ 
ATURE AND REPORT OF AN AUTHENTIC CASE 

BITHEL WALL and H. EWING WACHTER 

From Departments of Surgery ( Urology) and Pediatrics, Washington University School of 
Medicine and St. Louis Children’s Hospital, St. Louis, Mo. 

Although almost all classifications of anomalies of the ureter include congenital 
ureteral valve, it is usually considered that it rarely, if ever, occurs as a primary 
obstructive lesion. Wolffer 1 first directed attention to their existence in 1887 
with a report in which autopsy" examination of 100 newborns revealed the pres¬ 
ence of 20 ureters with ‘more or less definite cross folds’. Subsequent studies by 
Englisch, 2 Robinson,* and Gerard 4 report lower occurrence and most authors 
accept 5 per cent as the likely incidence of ureteral valves in the newborn. These 
structures are vestigial remnants that disappear early in life and are considered 
by most investigators 6, 6 as unlikely" to be responsible for obstruction of the ureter. 
Reduplication of the ureteral mucosa with formation of kinks and valves is not 
infrequently seen in tortuous dilated ureters in which a primary obstructive factor 
exists lower in the urinary tract with secondary kinking and valve-like formation. 
Rolnick 7 believed the case of Gottleib 8 to be the only authentic case in which the 
valve was responsible for obstruction, although he states: “Unfortunately, no 
drawing of the specimen accompanies the report, so it is uncertain whether the 
valve was primary" or secondary" to a kinking of the ureter by a hydronephrosis. 

Since no previous survey of the literature has been reported, the following cri¬ 
teria are proposed in evaluation of cases to determine their authenticity" as pri¬ 
mary lesions responsible for obstruction of the ureter: 1) anatomically" demon¬ 
strable transverse folds of ureteral mucosa which contain bands of smooth 
muscle; 2) changes of obstructive uropathy" above valve, with normal urinary 
tract below; 3) no other evidence of mechanical or functional obstruction. 

These criteria were used in analysis of reported cases. A total of 11 cases were 
reviewed, 4 of which were found to meet the above requirements (table 1). The 
case of Barclay" and Baird 9 was considered by" the authors to be obstructive, but 
since no anatomical studies were made and obstruction existed at two different 
levels, it is impossible to differentiate from ureteral stricture, and is therefore not 
used. Vermooten 10 (case 4) describes the surgical excision of bilateral congenita 
valves in a 16 month male, but unfortunately", no description of the lower uri¬ 
nary" tract, other than mention of the fact that the bladder wall was moderate y 

1 Wolffer, J.: Arch. klin. Chir., 21: 694, 1887. 

1 Englisch, T.: Deut. Zeitschr. f. Chir., vol. 2, 17S9. 

J Robinson, B : Medical & Surgical Monitor, 1903. 

4 Gerard: Th&se de Paris, No. 63, 190S. 

4 Caulk, J. R.: J. Urol., 9: 1, 1923. . n 

' Eisendrath, D. X. and Rolnick, H. C.: Textbook of Urology. Philadelphia- 
Lippincott Co., p. 537, 1943. --o inin, 

7 Rolnick, H. C.: Practice of Urology. Philadelphia: J. B. Lippincott Co., p. oo , 

• Gottleib. J.: Ztsch. urol. Chir., 26: 301. 1929. 

> Barclay, I. B. and Baird, M. C.: Lancet, 2: 1171, 1935. 

10 Vermooten, V.: J. L T rol. 41: 455, 1939. 
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thickened, is given, and therefore the possibility of lower tract obstruction is not 
excluded. Ostry 11 reported a case in which a valve was found in the upper third 
of the ureter, but is not included as dilatation of the urinary tract existed below 
rather than above the lesion. 


ETIOLOGY 

The etiology of congenital valves is unknown. The embryological studies of 
Rudolph Chwalla 12 indicate the presence of an occluding membrane at the distal 
end of the ureter in utero, the persistence of which is offered as the probable 
genesis of ureteroceles and hydronephrosis in the newborn. These studies demon¬ 
strate that in the 12 mm. human embryo, an epithelial spur or furrow appears 
on the cranial side of the primary excretory duct and extends downward closing 
off the lumen of the ureteric bud. This epithelial membrane persists until ap¬ 
proximately the 30 mm. stage at which time metanephric urinary secretion be¬ 
gins and the membrane is ruptured by pressure ischemia, re-establishing ureteral 
patency. The existence of a pi^siologic obstmetion of the distal ureter with spon¬ 
taneous release at 19-25 days was confirmed in mice by Brown. 15 It is postulated 
that incomplete persistence of such a fold may explain congenital valves in the 
distal ureter. This theory would be applicable in the case here reported; however, 
it is noted the occurrence of this lesion is not limited to the distal ureter, and could 
not be considered as the etiology in primary valves in the upper ureteral segments. 


PATHOLOGY 

The term valve implies the presence of a structure which permits passage in 
one direction but not in the opposite. As an anatomical structure, it is used to 
denote a transverse fold of the membrane and when applied to the ureter is 
defined as a transverse fold of mucosa containing bands of muscularis.”’ 18 It 
must be differentiated from congenital ureteral stricture in which the lumen is 
narrowed without structural changes of the mucosa. 

Valves may occur at any level of the ureter. Table 1 Si 16p 17,18 indicates that 
their occurrence as primary obstructive lesions is approximately equal in the 
three ureteral segments in this small series. 

The gross appearance is usually that of an annular ring with a pin-point open¬ 
ing. An exception is the case of Hunner, 16 in which the valve was ‘cusp’ shaped 
rather than the usual appearance of an iris diaphragm. Microscopically, the leaf¬ 
lets contain all layers of the ureter except the adventitia. 


CASE REPORT 

M. P. M., a white male infant, was born February 9, 1950 in another hospital 
7 weeks before estimated date of maturity and weighed 1900 gm. 

11 Ostry, H.: Treatment Serv. Bulletin, 2: 56, 1917. 

15 Chwalla, R.: Urol. & Cutan. Rev., 31: 499, 1927. 

13 Brown, A.: Am. J. Anat., 47: 117, 1931. ... n n 

n Campbell, M. F.: Textbook of Pediatric Urology. New \ork: The Macmillan co., 

I93 ‘ <5 Young, H. H. and Davis, D. M.: Young’s Practice of Urology. Philadelphia: W ■ B. 
Saunders Co., 1920. 

15 Hunner, G. L.: J. Urol., 16: 57, 1926. 

17 McLean, J. T.: J. Urol. 64: 374, 1945. 

ls Cabot, R. C.: Boston Med. & Surg. J., 196 : 276, 1927. 
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The phvsical examination at birth revealed no anomalies other than prema- 
turitv and slightly enlarged kidney masses. Progress was satisfactory for the first 
week of life with the baby voiding frequently but on the seventh day a sudden 
temperature rise to 40.2C accompanied by cyanosis was noted. Physical exami- 
nation at this time revealed the kidneys to be somewhat larger than at birth and 
the bladder appeared to be distended. Catheterization produced purulent urine, 
a culture of which grew out B. eoli. The nonprotein nitrogen was found to be rS 
mg. per cent with a CO : of 28 volumes per cent. It was believed that the child had 
congenital urinarv tract obstruction of some type and a suprapubic cystotomy 
was done on the ninth day of life. The baby’s course was extremely labile for the 


|L 


Fig. I Fig.2 

l i^ 10 ' 1' ' °'ding evstogram after right ureteroplastv with ureteral regursitation showing 
bilateral hydronephrosis and tortuous dilated ureters, most marked on left. 

. . 10 • dross specimen of excised S cm. segment of left ureter with annular valve leaflet 
Msthle m distal end. with probe protruding through the pinpoint ureteral lumen. 

following 3 months. The urine remained infected iii spite of continuous adminis¬ 
tration of sulfonamides and antibiotics. High fevers were frequent and dehydra¬ 
tion and anemia a constant threat, requiring many transfusions, parenteral 
tluids and almost continuous administration of oxygen. A evstogram madeduring 
the third month of life showed regurgitation at both ureteral orifices with dilated 
redundant ureters and hydronephrosis. 

At four month s the child was transferred to St. Louis Children’s Hospital at 
" '' l '' ’' me be weighed 8440 gm. Physical findings were essentially the same with 
in cited urine, nonprotein nitrogen of 143 mg. per cent, chlorides 130 meq. and 
t.ie ^ " ;ls -- 7 meq. A evstogram made through the suprapubic tube at this 
mu rmealeil m»ureteral regurgitation. rfiucecystotomy had effected no improve- 
mr ‘ Ilt ” W:l " Iwlievoil that supravesical obstruction existed and on June 24 the 
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right side was explored, revealing a large dilated tortuous ureter and a massive 
hywironephrosis with a very thin renal parenchyma. A T-tube ureterostomy was 
done, excising approximately 10 cm. of redundant ureter from its middle third 
with primary end to end anastomosis. In placing the distal limb of the T-tube in 
the ureter, an obstruction was met approximately 3 cm. from the bladder which 
resisted passage to various sizes and types of catheters and probes. An incision 
made directly over the obstructing point revealed a valve-like membrane exteud- 



Fig. 3. Photomicrograph of longitudinal section of excised distal 4 cm. of left ureter 
showing valve leaflet containing smooth muscle protruding into ureteral lumen. 

ing across the ureteral lumen which was excised with scissors allowing easy pas¬ 
sage of the T-tube into the bladder. 

Postoperativelv, the child had less fever, but very little improvement in his 
general condition was noted with persistence of the acidosis and no decrease m 
the nonprotein nitrogen. The T-tube was removed after 2 weeks and a cystogram 
then revealed bilateral reflux through both ureteral orifices with bilateral hydro¬ 
nephrosis and hydro-ureters, less marked on the right (fig. 1). A month after t ie 
operation the inadequac 3 r of the right kidnej T to sustain life was apparent an 
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vas felt that the only chance of survival would be to provide better drainage for 
the left, kidney in the hope that parenchyma on this side might be less damaged. 
On August. 10 the left, side was explored, revealing findings identical to those on 
the right. A ureteroplasty also was done on this side, utilizing a T-tube, bin the 
excised red undant segment was taken from the lower third of the ureter extending 
to approximately 2 cm. from the bladder and included a congenital valve identi¬ 
cal to the one found on the right side (figs. 2, 3 and 4). 

The immediate postoperative response was encouraging with the fall of the 
nonprotein nitrogen from 135 to 6S.5 mg. per cent and temporary stabilization 
of the CO;, but dehydration and anemia recurred and required repeated trans- 
fuaons and constant vigil to maintain fluid balance. An occasional febrile episode 


Fig.4. 



Diagram of figure 3 showing relationships to bladder and prosinal ureter. 


occurred and on September 6, one month after the last operation, the child be¬ 
came suddenly cyanotic with severe aeidotic breathing and in spite of supportive 
t erapj, respiratory collapse followed and death occurred. 

The surgical specimen consisted of the distal S cm. of the left ureter cont ainin g 
an annular, iris type fold at the distal end with a pin-point opening, that would 
a ' a ^ nu t a fine silver probe (fig. 2). The ureter, due to its great size could be 
comp ctelv everted and the proximal surface of the valve was identical to the 

tlf™ 1 , C s * )CC ™ ori Tras feed and longitudinal sections made, demonstrating 
e valvoleaflet within the lumen of the distal ureter (fig. 3) and diagram of same 
.■ n^jnverted appearance of the leaflet is due to retraction of the right 
cv-l 0 C dlSta l urcteral in the fixed specimen. The gross specimen (fim 2) 
" s flct nnl 20 degree angulation of the valve leaflet. 
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Post-mortem examination revealed bilateral hydro-ureter and hydronephrosis 
with chronic and acute pyelonephritis with both ureters patent and healed anas¬ 
tomotic sites. E x a mina tion of the bladder revealed the bladder wall to be some 
what thicker than usual with reduplication of the mucosa due to prolonged 
cystotomy drainage. No trabeculation, cellules or other evidence of changes 
secondary to obstruction were present. The bladder neck admitted a finger tip 
and no abnormality of the urethra was present. Sounds could be passed with ease 
in both directions. In the right ureter, 3 cm. from the bladder, the approximate 
level at which the valve was excised, there was noted a longitudinal submucous 
tunnel 5 mm. long which was believed to be the original pin-point opening of the 
valve, the rest of the leaflet having been trimmed away at the time of surgery. 

It is believed that the aforementioned findings justify the description of this 
lesion as the primaiy cause of obstruction, i.e., pathological changes associated 
with obstruction above the valves with a normal urinary tract below it. It is 
inconceivable that this lesion was secondary to one of the other causes that are 
frequently considered to be responsible for ureterovesical obstruction, such as 
a faulty neuromuscular mechanism or extrinsic factors such as peri-ureteral 
bands, etc. 

SUMMARY 

Congenital ureteral valves may be defined as transverse folds of redundant 
ureteral mucosa containing smooth muscle. They occur in approximately 5 per 
cent of newborn, usually do not obstruct the ureter and disappear early in life. 
Rarely they may persist as primaiy obstructive lesions, occurring in all ureteral 
segments. The etiology is unknown, the theory of Chwalla being presented as a 
plausable explanation. Their clinical significance is obvious, emphasizing the 
principle that complete step by step urological study must be done in all chil¬ 
dren with obstructive uropathy in order to properly identify the level of obstruc¬ 
tion. This will permit prompt institution of the indicated measures to promote 
free urinary tract drainage, which is so essential in the preservation of functioning 
renal parenchyma in these patients. 

CONCLUSIONS 

Congenital ureteral valve does exist as a primary obstructive lesion. 

A case of bilateral congenital ureteral valve is presented, the fifth authentic 
case of this type obstruction, and the first in which both ureters were involved. 

Criteria are proposed for use in classification of congenital ureteral valves as 
primary obstructive lesions. 

The incidence, etiology, pathology and clinical significance are briefly dis¬ 
cussed. 

University Hospital , Augusta, Ga. (B. IF.) 

3720 Washington Blvd., St- Louis 8, Mo. (H. E. W.) 



Tii. JoruFiE cr Tjeclogt 
TcL CS, No. i, October 1&52 
PrirJxi. tr. VJ SJL . 


IE3ICO-URETER.AL REFLUX IX PARAPLEGIC PATIENTS 


ERNEST BORS axd A. ESTEC COMARR 

Ft on At Paraplegic Service of the Veteran* Administration Hospital at Long Beach, Calif., 
and Ax Department of Surgery, School of Medicine, Umrcrsitv of California at ho. 

Ancele*, Cotif. 


Spinal cord lesion is knovmas one of the causes of vesico-ureteral reflux. 1- 
*.». «.t. s. s. io. ii xhe importance ofgroutine cystograms was advocated early. 1: 
Talbot and Bunts 7 demonstrated the detrimental effect of reflux on the upper 
urinary tract of paraplegic patients. The method of examination here presented 
consists of a combination of cystometry and concurrent cystogra phy. This was 
performed in 23S random cases ■with lesions of the spinal "cord, 56(23.1 per cent) 
of which were found to have reflux. 


BUYIEVT of liteuxture 


A comprehensive review of the literature has been compiled. 7-10-11,11- ll Reflux 
is extremely rare, if it occurs at all, with a normal genito-urinary tract «. n. is. is*. 


Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements 3nd conclusions published by the author are the result 
of Ms own study and do not necessarily reflect the opinion or policy of the Veterans Ad¬ 
ministration. 

1 Binman, F.: The Principles and Practice of Urology. Philadelphia: IV. B. Saunders 
Co., 1935, p.232. 

1 Eisendraht, D. N., Katz, H. and Glasser, J. M.: Bladder reflux. A clinical and experi¬ 
mental study. J. A. M. A., 85: 1121-1125, 1925. 

I Aschner: Discussion.* 

' O’Conor: Discussion. 1 

* ^fcCrea, L. E.: Clinical Cystoscopy. Philadelphia: F. A. Davis Co., 1949, vol. 2, p. 705. 
_ Schmidt, L. E.: Discussion of paper bv QuiBbv, Wm. C.. Trans. Am. Assoc, of Genito- 
Fnn. Surg., 14; m, 1921. 

' Talbot, H. S. and Bunts, R. C.: Late renal changes in paraulegia: Hvdronephrosis due 
Jo renco-nretend reflux. J. Urol., 61: S70-SS0, 1949. 

Stone, E. P.: Functional evolution of the neurogenic bladder in paraulegia patients. 
J- Frol., 63: 640-052, 1950. v- 

_ Talbot, H. S., Lyons, M. K. and Basset, A. J.: The major urolocic considerations in 
paraplepa. Acw Eng. J. Med., 241: 259-262, 1949. 

I,,.., e Fi Duff, J.: Cysto-urethrograuhv. Its role in diagnosis of the neurogenic 

II t> r ' J ‘ Frol., 63 : 640-052, 1950. *" 

A-, Jr. and Bunts, R. C.: J. Urol., 65: 10S-125, 1951. 
o. - 15Q T,' Transverse myelitis conference held at Hammond General Hospital, 9th 
2a 1^5 ^ommand, Army Service Forces, War Department, Modesto, California, June 24- 

—c-_hi"G. B. and O'Conor, V. J.: Experimental observations uoon the ureters, with 
»2 l>Dn rC ’ fen:nCe t0 1111(1 antiperistalsis. Bull. Johns Hoplans Hosp., 31: 197- 


reOrr-iTT 4 ’ aod DavidoS, L. M.: a) Studies on the ureter and bladder with especial 
th* the contents. J. Urol., 10: ISO-231,1923. b) Studies on 

Frol if. «?uun e fP ccia l reference to regurgitation of the vesical contents. J. 

purritatio) V/ it’ *"■*- C i 03 the ureter and bladder with especial reference to re- 

^£r 'r u re \“! contents. J. Urol.. 14: 1-17. 1925. 
valve -1 inn-ih." A comparative study of tbe intra-vesical ureters (uretero-vesical 

vrivw j J • Urol - 2175S7 ~ SS1 > b) Tbe ureterovesical 

pe ri m-nt ri V-od n?t; nT ^ ^ f f eUM ° f the ureterovesical valve and the cx- 

» RardJl t “> <1 , ! ; o T r U.- rs "without obstruction. J. Urol.. 23: 161-179, 1939. 

MOdCni Ur0! °^' edit * d b " ^bot. Philadelphia: 

79-73 Cain?bc11- M ' F ' : Fcdiatnc Urology'. A'cv York: The Macmillan Co., 1937, vol. 1; pp. 
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20 ' n it is not a constant phenomenon in paraplegics, 8 ■ 10 • a * but a high incidence 
is seen in cases with severe urinary tract disease such as hydronephrosis or 
urethral diverticulum. 7, u Anatomical changes of the bladder and ureteral orifices 
are recognized as the chief factors for the development of reflux; 7,9,a however, 
neurogenic factors may be a cause also . 8,10 • u 

METHOD OP EXAMINATION 

Routine sphincterometry 55 and cystometry were performed with a Lewis cys- 
tometer. A 70 per cent sterile skiodan solution was used in order to fill the 
bladder, and x-rays were taken with each additional 50 cc introduced. The maxi¬ 
mal volume was kept at 400 cc; by the time this volume was reached, a total 
of eight x-rays had been taken. The patient strained during exposure of eveiy 
other film so that the pictures with even numbers corresponded to the “strain¬ 
ing” phase of the bladder while those with odd numbers reflected the “relaxed” 
phase. 


OBSERVATIONS 


Among the 56 patients with reflux, 8 had injuries of the cervical cord, 33 of the 
thoracic cord, 9 of the lumbosacral cord and 6 patients had nontraumatic condi¬ 
tions of the spinal cord; (2 with multiple sclerosis, 1 with meningovascular 
syphilis, 1 with cord tumor and 2 with infectious myelitis). 

The interval between the date of injury and detection of reflux ranged from 
3-127 months and that between the onset of disease and first observation of 


reflux from 12-96 months. 

Either reflex or volitional micturition was present in 33 of the traumatic and 
3 nontraumatic cases. Five patients of the traumatic group had a cystostomy 
and 12 an intra-urethral catheter. Three patients of the nontraumatic group 


had intra-urethral catheters. 

Twenty-five patients had a bilateral reflux, nineteen a right and twelve a left 
reflux. The ureteral orifices were normal in seventeen, pathological in 30 cases 
and were not mentioned in nine. Orifices were considered pathological when they 
were patulous, edematous, surrounded by cellules, trabeculations or diverticula- 


14 Sampson, J. A.: Ascending renal infection: with special reference to the reflux of cnn 
from the bladder into the ureters as an etiological factor in its causation and mamtenaDC 
Johns Hopkins Hospital Bull., 14: 334-350, 1903. . , 1o10 

15 Satani, Y.: a) Experimental studies of the ureter. Am. J. of Physiol., 49:474-4J0, L'J ■ 
b) Experimental studies of the ureter. The cause of the ureteral contractions. Am. J. 
Physiol., 50: 342-356, 1919. c) Histologic study of the ureter. J. Urol., 3: 247-268, mu. 

,0 Bumpus, H. C.: Urinary reflux. J. Urol., 12 : 341-346, 1924. . , r Tro (ors 

51 Alkane, J.: Ein Beitrag zur normalen and Pathologischen Physiologio des U 
Folia Urologica 1: 333-365, 1907. ., .. „ nllrwn . 

» Kretschmer, H. L.: a) Discussion. 1 b) Cystography. Its value and limitations in surges 
of the bladder. Surg. Gynec. & Obst., 23 : 709-717, 1916. c) jointly with Greer, J. K.. in 
sufficiency at the ureterovesical junction. Surg. Gynec., <fc Obst., 21: 223-/31, iJio. 

51 Barksdale, E.H. and Baker, W.W.: The effect of denervation of the lower ureter up 
the incidence of ureteral reflux in the dog. J. Urol., 24: 263-268, 1930. 

» Bors, E„ Comarr, A. E. and Moulton, S. H.: The role of nerve blocks ' n ™ n °“ E do ,Xl 
of traumatic cord bladders: Spinal anesthesia, subarachnoid alcohol inject o , P 
nerve anesthesia and vesical neck anesthesia. J. Urol., 63: 653^666, 1950. 

25 Bors, E.: A simple sphincterometer. J. Urol., 60: 287-298, 1948, 
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Ko correlation existed between the condition of the ureteral orifice and level of 
the cord lesion. 

Reflux occurred in 52 individual instances with a volume of from 50-200 cc in 
the traumatic group and 9 in the nontraumatic group. Sixteen instances of reflux 
were found from 200-400 cc in the traumatic and 0 in the nontraumatic group. 

The bladder capacity ranged from 50-100 cc in 9 cases, from 125-200 cc in 
18, from 225-300 in 11 and from 325-400 cc in 18 cases. 

The intravesical pressurewithreflux ranged from 0—25 mm. Hg. in 54 examina¬ 
tions of the traumatic and in 3 of the nontraumatic cases. A pressure of from 40— 
112 mm Hg. was noted in 14 examinations of the traumatic group and a pressure 
of 30-58 mm Hg. was observed in 6 of the nontraumatie cases. 

Capacity and intravesical pressure with reflux at a volume of 50 cc: The 
capacity ranged from 50-100 cc in 6 patients, from 125-200 cc in 11, from 225- 
300 cc in 5 and from 325-400 in 4; i.e. 17 patients had a capacity of 200 cc or 
less and 9 had a capacity of 200 or more. The detrusor tone ranged from 0-10 
mm. Hg. in 13 cases, from 11-20 mm. Hg. in 3 and from 21-70 mm. Hg. in 9. 
The detrusor value of 1 case remained undetermined. 

Reflux on straining occurred in 14 patients; it occurred at 100 cc in 3 cases 
which was identical with the bladder capacity. The lowest pressure was 8 mm. 
Hg. and the highest was 112 mm. Hg. High values of 104 and 112 mm. Hg. 
respectively occurred with contracted bladders of 100 cc capacity and severe 
abdominal spasticity. The low value of 8 mm. Hg. was seen in a patient with an 
incomplete lesion, the reflux was transient and disappeared with a volume of 
more than 200 cc. 


In 35 patients, reflux produced a pyelogram; 14 had a bladder capacity of less 
than 200 cc and 21 more than 200 cc. Among the first group, nine had pyelo- 
Srams at a volume identical with the bladder capacity and the same occurred in 
5 of the second group. The vesical neck was open in eleven and closed in 10 
patients of the second group. Pathological orifices were present in eleven of the 
first group, and in fourteen of the second group. The intravesical pressure of the 
first group ranged up to 10 mm. Hg. in 2 cases, from 30-90 mm. Hg. in 11 and 
175 mm, Hg. in 1. In the second group the values were up to 10 mm. Hg. in 7, 
H-30 mm. Hg. in S and 31-50 mm . Hg. in 5 cases. 

The vesical neck was open in 28 patients and closed in 27; it was not recorded 
m l. In 14 cases, the vesical neck and vesico-ureteral valve opened at identical 
m ues of volume and pressure; in 6 cases the vesical neck opened with higher 
' Ues ' lo l u me and pressure and in 3 cases with lower values; in 4 cases the 
pressure remained the same, but the volume was either higher (2 cases) or lower 
v- cases). 


- ppcarance or disappearance and increase or decrease of reflux were observed 
n cases without detectable causes. Reflux decreased when the low capacity of 
tic f CC rcac ^ 1(? ^ * n ~ cases ? both with cervical lesions. The capacity of 4 pa- 
y , - ^ 1 ^ orsa l lesions ranged from 200-400 cc. The intravesical pressure was 
i in _ cases, with a cervical and a dorsal level respectivelv, and was normal 
ne remaining patients. Only 1 patient had pathological ureteral orifices. 
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The effect of surgical interventions revealed: reflux of 1 patient with a cervical 
lesion ceased after posterior rhizotomy from D-ll caudad. 

A right ureterolysis was performed on a patient with a thoracic lesion and the 
patient benefited by this procedure clinically. Chills and fever disappeared; 
however, the x-ray evidence of reflux persisted. 

Twenty-four patients with various cord levels underwent transurethral resec¬ 
tions, but only 6 showed improvement: 4 lost the reflux, the fifth lost reflux uni¬ 
laterally and the reflux of the other side disappeared following repair of a peno¬ 
scrotal fistula. The reflux of the sixth patient subsided when good bladder 
function developed after resection and pudendal nerve anesthesia. Fourteen 
continued to have reflux after transurethral resection; the result remained unde¬ 
termined in 4. Twenty-three patients suffered from pathological changes of the 
urethra at the penoscrotal junction. In 2 patients reflux disappeared postopera- 
tively, though repair was attempted in 10. 


DISCUSSION 


Method. Talbot and Bunts 7 have introduced the “delayed” cystogram for the 
detection of vesico-urethral reflux. Our technique of “cystographic” cystometry 
is comparable to a method used by Barksdale and Baker 55 in animal experiments. 
It offers the advantage of a synchronized recording of morphological and physi¬ 
ological data. 

Incidence. The incidence of 23.1 per cent (56 cases) reflux among a total of 
238 patients was somewhat lower than the figures of Pate and Bunts 11 who 
found 33 per cent (39 cases) among 114 paraplegic patients. Talbot and Bunts 7 
found reflux in 10 out of 15 patients in the presence of far progressed renal 
pathological changes. 

Reflux and neurological level. Reflux was more common with cervical and 
thoracic lesions than with lumbosacral; however, w T hen the neuronal involve¬ 
ment was considered among all patients, including the cases with subarachnoid 
alcohol block which causes a secondary lower motor neuron lesion, the ratio 
increased still in favor of the upper motor as against lower motor neuron lesion 
(42:14 or 3:1). This is difficult to explain, but some factors further our under¬ 
standing: bladders resulting from lower motor neuron lesions are characterized 
by absent somatic innervation of the pelvic floor and functional loss of pre¬ 
ganglionic parasympathetic fibers; the detrusor is weakened and rarely, if ever, 
capable of complete emptying contraction; 1 ® the sympathetic nerve supply is 
little, if at all, disturbed and the trigonal expansion of the ureteral muscles 57 
retains its inn ervation. The normal tone tends to keep these structures com¬ 
petent during micturition by strain or crede. A different condition exists with 
an upper motor neuron lesion; then all three systems, somatic, parasympathetic 
and sympathetic act on a spinal level, and owing to frequently impaired coor¬ 
dination, imbalance of the respective muscle groups results. Neurogenic factors, 
then, contribute also to the development of reflux. A few authors support this 


58 Bors, E.: Urologic aspects of rehabilitation. J. A. M. A., 146 : 225-229, 105.1. ,. 

"Wesson, M. B.: In the Cyclopedia of Medicine, Surgery, Specialties. Philadeip 
F. A. Davis Co., 1950, vol. 2, pp. 211-229. 
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theory 10 and quote Hoen’s case in which reflux disappeared when the 11th inter¬ 
costal nerve was connected with the third sacral. A relationship between reflux 
and nerve blocking procedures was described previously.*' Other facts in sup¬ 
port of the neurogenic theory are: reflux is not constant, 10, —’ it can be altered 
by tidal drainage or operative interventions which do not attack the ureteral 
orifices.'• u In 6 of our cases reflux disappeared or appeared without operative 
intervention; in 4 cases, resection of the vesical neck cured the condition, and 
improved it in 2. Of 10 patients with penoscrotal lesions, only 2 benefited post- 
operatively by disappearance of reflux. Improvement of infection contributes 
to these results, and the pathological changes of the ureteral orifice and ureters 
must have been reversible. 

Reflux and ■ureteral orifice. Several authors 7 • 9 have pointed to anatomical 
changes at the ureteral orifice from infection as a frequent cause of reflux and 
vre confirm their findings; however, reflux has been observed 6 with normal 
orifices also. An orifice may or may not be patulous. 8 Among our 56 patients, 
17 or almost one-third had “normal” orifices. Bilateral disease of the orifices 
was not necessarily connected with bilateral reflux, a unilateral pathological 
orifice did not exclude bilateral reflux and normal orifices did not exclude uni¬ 
lateral or bilateral reflux. The morphological appearance of the orifice then is 
not an absolute criterion for the presence or absence of reflux. Therefore, either 
our cystoscopic means are inadequate or intrinsic neuromuscular factors are 
responsible which do not appear morphologically. 

Reflux and bladder capacity. Reflux occurred almost as frequently with ca¬ 
pacities of less than 200 cc as with more than 200 cc. Large bladder capacities 
occurred with lower motor neuron lesions. Although it would appear as if a 
small capacity’ is not more apt to develop reflux than a large capacity’. Analy'sis 
of the cases with reflux at a volume of 50 cc demonstrated that among twenty- 
rix, seventeen had capacities of less than 200 cc while only’ 9 had greater capaci¬ 
ties. Reflux at a low volume, then is almost twice as frequent in small bladders 
than in large ones. Significantly’ 16 of the 17 patients with small capacity' had 
upper motor neuron lesions, while 6 of the 9 with large capacities had lower 
motor neuron involvement. 

Reflux and detrusor tone. Absolute values of detrusor tone at the first sign 
° reflux are inconclusive. Some information is derived from correlating detrusor 
' uo ’ re ^ ux a volume of 50 cc and bladder capacity. If 10 mm. Hg. at 50 cc 
bourne is compatible with a normal detrusor tone, 13 or 4 of the cases fitted 
is combination. Seven patients had an upper and six a lower motor neuron 
cston. Of the 7 patients, four had a bladder capacity up to 200 cc and 3 above 
cc. Only 1 patient had normal orifices. Of the 6 patients, three had a bladder 
apacity up to 200 ce and three above 200 cc. Three had normal orifices. 
volt" 0 ' e Patients had elevated detrusor values of more than 10 mm. Hg. at a 
Onlv^u °r ^ CC ’ scvon ^ith an upper and five with a lower motor neuron lesion, 
thrw ~ ^ lv ° bad an original lower motor neuron lesion, the remaining 

ca subarachnoid alcohol blocks without improvement of bladder 

‘ Cl ’ ‘ 1710 ' Patients with upper motor lesion had a capacity up to 200 and 
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2 of the 5 with lower motor neuron lesions had a capacity of above 200 cc. 
Only 2 patients had normal orifices. 

Low detrusor values with reflux at minimal volume occur with alm ost equal 
frequency in a small or large bladder and the level of the lesion is irrelevant. 
In contrast, high detrusor- values were predominantly associated with small 
bladders and upper motor neuron lesions. Pathological changes of the orifices 
were present in either group without prognostic value. Five cases with reflux 
at a volume identical with the bladder capacity had high detrusor values caused 
by the rigidity of the bladder wall. These findings confirm Prather’s 58 or 
Herbst’s 29 views that either sustained bladder tonus to resist distention or con¬ 
tracted hypertonic bladder cause reflux. 

Reflux and strain. Reflux with strain occurred in 8 patients with upper and 
in 6 with lower motor neuron lesions. Five patients had a genuine lower motor 
neuron lesion with capacities from 300—400 cc and reflux occurred at volumes 
of 100, 200 and 300 cc respectively at a pressure of from 18 mm. Hg. to 64 mm. 
Hg. It is likely that the extrinsic pressure was responsible for the occurrence 
of reflux due to pathological orifices. The remaining case had undergone a 
subarachnoid alcohol block; the capacity was 150 with increased detrusor tone 
and this reflux cannot be ascribed to extrinsic pressure. The reflux of the 8 
patients with upper motor neuron lesions was caused only indirectly by the 
extrinsic pressure of strain which is known to alter the detrusor activity of such 
bladders. Extrinsic pressure may be an indirect cause for the reflux in upper 
and a direct cause in lower motor neuron lesions. 

Reflux pyelogram. Thirty-five patients had a reflux pyelogram, 23 with upper 
and 12 with lower motor neuron lesions. The pyelogram occurred at capacity 
in 5 of the first and in $ of the second group. The capacity was below 200 cc. 
in f of the first and in xV of the second group; pyelogram with strain occurred 
in an almost equal distribution, in £ of either group. The vesical neck was open 
in f of the first and § of the cases of the second group. The orifices were more 
often normal in the first than in the second group. The incidence of a pyelogram 
at capacity is more frequent with upper than lower motor neuron lesions. It 
does not depend on bladder capacity, since it occurs equally frequent with 
volumes below and above 200 cc, on the condition of the orifices, intravesical 
pressure, or radiographic condition of the vesical neck. Capacity, pressure and 
condition of the vesical neck reflect the type of lesion rather than causes of 
reflux pyelogram. 

Reflux and vesical neck. The vesical neck was closed in 20 patients with upper 
and 7 patients with lower motor neuron lesions. The vesical neck and uretero¬ 
vesical valve opened simultaneously in 10 patients with upper and 4 with lower 
motor neuron lesions, it opened later in 3 patients with upper and 3 with lower 
motor neuron lesions and it opened earlier in 1 case with upper and 2 cases with 
lower motor neuron lesions. It opened at the same pressure but lower volume, 
i.e. earlier, in 2 additional patients with lower motor neuron lesions while i 

=» Prather, G. C.: Vesico-ureteral reflux. Report of a case cured by operation. J. Urol., 
52: 437-447, 1944. 

55 Herbst: Discussion. 1 
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opened at the same pressure but higher volume, i.e. later in 2 other cases with 
similar neurological findings. A simultaneous opening of neck and valve is more 
{reriuent with upper than lower motor neuron lesions, while the earlier or 
later opening of neck and valve respectively cannot be related to the neuro 
logical level. 

The fleeting appearance or disappearance of reflux could not be connected 
with either the neurological or urological condition and needs further study. 

Reflux and urethral disease. We confirm that urethral disease and reflux appear 
frequently together in two-fifths of our cases. Repair of the urethral lesion 
“cured" reflux in 2 of 10 operatively treated patients with relatively recent 
injuries, suggesting that the control of infection was more important than 
intervention. 

Reflux and posterior rhizotomy. The disappearance of reflux after posterior 
rhizotomy is the more interesting as the ureteral orifices were pathological and 
remained so post operatively. We presume that the effect of interruption of all 
afferent pathways from D-ll caudad acts on the reflex arcs of the ureter, the 
trigone and detrusor. Xo similar report could be found and this experience 
lends further support to the neurogenic theory of the etiology of reflux. 

Disappearance of reflux after ureterolysis 5 did not occur in our case although 
the patient improved clinically. 

Reflux and transurethral resection. We observed disappearance of reflux fol¬ 
lowing transurethral resection.’ Four patients (3 with lower and 1 with an upper 
motor lesion) and 2 additional patients benefited from this procedure when it 
nas combined with auxiliary interventions (correction of penoscrotal lesion and 
pudendal nerve anesthesia respectively!. The orifices of all 6 cases were normal, 
at >d in these patients bladder neck obstruction with incoordination of forces of 
expulsion and retention was at least in part responsible for reflux. The low per¬ 
centage of success confirms BumpusV observation that reflux is rare from 
mere obstruction of the vesical neck. 


SUMMARY 


m ethod is presented which combines simultaneous cystometry and cys- 
> and winch was applied at random in 23S patients. Fifty-six (23.1 
f cent! of these had vesicoureteral reflux, among them 50 with injuries to 
na cord or cauda equina and 6 with spinal cord disease. 

bilateral in 25 patients, on the right side in 19. and on the left 
-j-j n a PPeared or disappeared without detectable reason in 6 patients. 

un ^cral orifices were pathological in 30 patients, normal in 17 and not 
mentioned m 9 patients. 

•q.i, i LX occurr °d more frequently in patients with upper motor lesions than 
Ih Tax ■ m " ; " r lf " ions ' U2 = 1-* or 3: lh 

"ifli sui'n' L xohime of 50 cc was observed almost twice as frequentlv 

arv ,, n f^ l au "’’h large bladders, and the findings of Prather and Herbst 

c.-nrit,,, 1 ™ ^ * ,nI sustained detrusor tone or contracted bladders are 

>wnry to reflux. 
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Extrinsic pressure (strain) is believed to be an indirect cause of reflux with 
upper and a direct cause with lower motor neuron lesions. 

A pyelogram through reflux developed in one-third of the patients with upper 
and in £ of those with lower motor neuron lesions. 

No causative relationship could be detected between opening of the vesica! 
neck and appearance of reflux. 

Penoscrotal fistula or diverticulum accompanied two-fifths of the cases with 
reflux; however, reflux disappeared in only 2 of the 10 patients whose urethral 
lesion was corrected. 

Reflux in 1 case disappeared after a complete posterior rhizotomy from D-ll 
caudad despite the presence of pathological orifices. 

Reflux was altered (disappeared or became unilateral) in only one-fourth 
of the 24 patients who underwent transurethral resection of the vesical neck. 
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BLADDER DIVERTICULUM IX THE FEALYLE 

FEDOR L. SEXGER, JOHX J. BOTTOXE and SAMUEL H. ROTHFELD 
From Ihc Stale University Division, L'rologic Service, Kings County Hospital. Brooklyn, 
X. Y. 

In recent months, 4 cases of bladder diverticula in the female have been ob¬ 
served in the urological service at Kings County Hospital. This led us to review 
the occurrence of these cases at this hospital and compare the incidence with 
reports from other clinics. From January 1, 1940 to July 31, 1946, there were 
12,036 urological cases. Of these, a total of 88 vesical diverticula were observed, 
of which six were in the female. This incidence of 1 female to 13 males results 
in a percentage of 6.8 per cent of all diverticula of the bladder as occurring in 
the female. Eisendnrath and Rolniek 1 report a ratio of 1 female to 10 males. 
Herman- found S cases of bladder diverticula in the female in a total of 10,441 
urological cases. Schacht and Crenshaw 3 report that 3.2 per cent of all diverticula 
of the bladder, in their series, occur in the female while Ivutzmann 4 - 1 reviewing 
the literature since the beginning of the century, reports 3.4 per cent. 


CASE REPORTS 

Case 1. Xo. 214S1,1944, Kings County Hospital, W. E., a 23 year old woman, 
"as admitted with the complaints of frequency, urgency and dysuria. Two years 
pnor to admission she had hematuria which did not recur. When an infant, an 
operation was performed for spina bifida. Cystoscopy, on admission, revealed 
bladder neck contracture, trabeculations with cellules, and many small diver¬ 
ticula. A cysto-aerogram presented many scattered diverticula, the largest of 
" nch was 2 cm. in diameter. Excretory urography revealed nonvisualization 
0 ^ pelvis, calyces and ureter on the left. The urine was cloudy and contained 
"I'bc and red blood cells. Treatment was conservative and consisted 
mamh of palliative measures plus sulfadiazine. 


c a ’, C .'” 344S6, 1945, Kings County Hospital, E. W., a 36 year old woman 

i °mp amed of white urine, nocturia and sporadic bouts of hematuria for a 
n T ^ mon, bs. Her past history revealed previous treatment for diabetes 
1 *-> st oscopic examination presented an injected mucosa, 3 plus trabec- 
Mul'ti'n cc ^ u * os ’ an d u large diverticulum at the dome of the bladder, 
veal V ( ^' or *' cu * a ' vcre -cen on evstogram while a retrograde pyelogram rc- 
lu ' rn ’ la l filling of the left calyceal system and poor visualization of the 
ciinn ' °i 1 U ^ lcr :UK ^ lower poles of the right kidney. The urine was cloudy, 
Tri- ' M ' 1 IuiniProus mucus shreds and showed 2 plus albumin and 4 plus sugar, 
mi at included sulfadiazine with palliative measures. 

Mir-niian' j'' 'V, N • , : > ,nd B’llnick. II. C.: Urolopy. Philadelphia: J. B. I.ippincott, 1030. 

' r w 1,1 mrucc ot Frolnpy. Philadelphia: NY. 11. Saunders Co., 1P3X. 

‘ Kutzm-iim ' Y ', .1 I„ : J. Urol.. 24: 303-410. 1030. 

1 K’innvn,,,' Y V \ rnl - * Rev., 35: G31-30, 1031. 

’• A m. J. Sure., 29: 102-114, 103.3. 
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Case 3. No. 12676, 1946, Kings County Hospital, J. M., a 24 year old woman, 
was admitted with symptoms of dysuria, terminal hematuria, dyspareunia and 
suprapubic pain of several days’ duration, since the return of her husband from 
an overseas station. Her past history revealed two cesarian sections, the last one 
5 years prior to admission. A diverticulum, with its opening lying proximal to 
the right ureteral orifice, was observed on cystoscopy. Pelvic examination re¬ 
vealed inflammation about the external urethral meatus and a tender introitus and 
cervix. Sulfadiazine therapy resulted in alleviation of all complaints. 



Fig. 1. Case 5. Normal excretory urogram also showing diverticulum of bladder 

Case 4- No. 11623, 1946, Kings County Hospital, N. F., a 72 year old woman, 
complained of pain in the left side of 3 months’ duration, accompanied by f rc ‘ 
quency, nocturia and burning. Cystoscopy revealed an edematous mucosa with 
2 plus trabeculations and cellules. A moderate number of diverticula, 4 cm. m 
diameter, were seen by cystogram. Excretory urography revealed dilatation and 
irregularity of the renal pelvis and calyces of the right kidney. Treatment con 
sisted of rest and penicillin. 

Case 5. No. 30185, 1946, Kings County Hospital, G. Q., a 29 year old woman, 
was admitted with complaints of severe headaches and tenderness in the e 
costovertebral angle for 9 days. Several years prior to admission she had spot at i 
attacks of hematuria. Two years prior to admission, an appendectom} an e 
oophorectomy were performed. Cystoscopy revealed a contracted bladder nec 
and a diverticulum above the left ureteral orifice. Cysto-aerogram reveale a non 
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emptying diverticulum about 24 to 3J cm. in diameter, while an excretory uro¬ 
gram was negative (figs. 1 and 2, -4 and B). Urinalysis revealed many red blood 
cell? and pus cells. A suprapubic cystostomy was performed with resection of 
the orifice of the diverticulum by a cutting loop and resection of the bladder neck 
with a punch. Penicillin and sulfadiazine were valuable adjuncts. Two weeks 





Fj^ o - 

^h’crticuium'^ote diverticulum on left. B, cysto-aerogram revealing 
re. ^ rom exeretore’nrri^ 0peratl r e c - st .°P ram - Diverticulum is present. Ureters are 
-run. Divertieulurn 'h, c ® ran ? taken prior to cvstographv. D, postoperative cvsto- 
um nas completely emptied. 


alter 


Mirgorv 


fll ~- 2. c ai M ’i m' sto ‘ a ^ ro ? ram revealed complete emptying of the diverticulum. 


,: '"'itive. 


and D) a -c-- .v . cu .cu cumpieie emptnng oi tne diverticulum. 

- t t is same time, she was free of symptoms. The urine was 


! :iU r id tlie ho'pitaM County Hospital. J. P.. a G-5 year old woman- 

a Panhy.-tereei >0 ° a -^j e ur ^ u ary incontinence of I year's duration, follow- 
10 opening of n diverticulum in the midline was seen 


702 


F. L. SENDER, J. J. BOTTONE AND S. H. ROTHFELD 


cystoscopically, behind an hypertrophied interureteric ridge. Methylene blue 
inserted into the bladder appeared in the vagina although the vesical end of the 
fistula could not be seen with the aid of a cystoscope. The bladder neck was 
normal. Excretory urography was negative. The patient refused surgery. 

DISCUSSION 

It is generally agreed that bladder diverticula may be congenital or acquired, 
or a combination of both. Many congenital diverticula are symptom-free and 
therefore remain unrecognized to be discovered only when symptoms referable 
to the urinary tract occur; case 3 is an example. Except for the urethritis which 
brought the patient to the hospital, her diverticulum would not have been recog¬ 
nized. Jennings 6 cites an example in a 46 year old woman whose first attack of 
cystitis at that age led to the discovery of a true congenital diverticulum. In two 
of the remaining 5 cases of our series, no note was made as to etiology. In 3 
patients, the diverticula were due to contracted bladder necks, and an hyper¬ 
trophied interureteric ridge. Wershub, 7 Kutzmann, and others conclude from 
their cases that urethral caruncle, chronic granular urethritis, and urethral 
strictures are causes of acquired bladder diverticulum in the female. 

From a study of the upper urinary tract in our series, it is apparent that the 
majority of vesical diverticula occur in association with upper urinary tract 
disease. Cases 1, 2 and 4 were complicated by kidney disease. While case 5 had 
a normal pyelogram, the patient nevertheless had clinical pyelonephritis. The 
prognosis in these cases depends on the extent of damage in the bladder, the 
kidneys and ureters resulting from infection and back pressure. There is no 
fixed therapeutic regimen. Tiue congenital diverticula that are asymptomatic 
obviously require no treatment. Nonretentive diverticula may be treated con¬ 
servatively by use of the appropriate antibiotics. Retentive diverticula require 
both the chemotherapeutic and antibiotic drags plus surgery'. Open operation is 
often used for both diverticula and fibrotic bladder necks. In case 5, a cure was 
effected by open surgery". Coming into more common use is the resectoscope for 
transurethral resection of a contracted bladder neck, for incision of the orifice 
of a retentive diverticulum, and for incision of an hypertrophied interureteric 
ridge. 


SUMMARY AND CONCLUSIONS 

Six cases of bladder diverticula in the female are presented and discussed. 
Studies of the upper urinary tract should be performed for possible renal anc 
ureteral disease. 


144 Joraleman St., Brooklyn 2, N. Y. (F. L. S .) 

19 Schermerhorn Si., Brooklyn 2, N. Y. ( J. J. B.) 
1858 Northern Bird., Manhassel, N. Y. (S. H. R.) 

Jennings, F. B.: Am. J. Surg., 52: 107-110, 1MI. 

7 Wershub, L. P.: Am. J. Surg., 16: 275-278, 1932. 
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VESICAL NEOPLASM PROLAPSING THROUGH THE URETHRA AND 
SUGGESTING PRIMARY VAGINAL CARCINOMA 

XEAL B. DAVIS,* JOSEPH HYDE PRATT and LAURENCE F. C.REEXE 
Section of Urology and Division of Surgery, Mayo Clinic, Rochester, Minn. 

Prolapse of urethral mucosa in women is a commonly recognized entity. Cases 
in which ureterocele presented through the urethra also have been recorded. Pro¬ 
lapse of a vesical neoplasm through the urethra is uncommon, however; cursor}' 
review of the literature for the past fifteen years failed to disclose such a ease. 


REPORT OF CASE 


An unmarried woman 70 years old first came to the Mayo Clinic on February 
14, 1951, complaining of ‘'seepage from the vagina.” A brownish vaginal dis¬ 
charge had necessitated her wearing pads for two years prior to her visit to the 
clinic. On the day before her admission she noticed that three pads had been 
saturated with bright red blood. Her only complaints referable to tbe urinary 
system were mild dysuria and frequency during the week preceding her visit to 
the clinic. She said she had not had hematuria. 

In the past the patient had noted mild exertional dyspnea, and had been told 
that she had hypertension. She was taking iron for anemia. 

Physical examination disclosed a senile woman. The blood pressure, in milli¬ 
meters of mercury, was 190 systolic and 10S diastolic. The heart was somewhat 
enlarged to the left. The thyroid gland was nodular but only slightly enlarged. 
Pelvic examination was not entirely satisfactory because of tenderness and a 
nulliparons introitus, but a large, fungating, polypoid tumor was noted, appar¬ 
ently arising from the anterior wall of the vagina. 

I rinalvsis revealed erythrocyturia of grade 1 and pyuria of grade 2 (20 cells 
per field) in the voided specimen. The value for hemoglobin was 13.4 gm. per 
y? cc blood. The erythrocyte sedimentation rate was 32 nun. in one hour 
(u Citergren method), and the value for urea was 40 mg. per 100 cc. A smear of 
'agma! secretions, taken for study for possible malignant cells, was reported to 
ho unsatisfactory. 

It was the impression of the gynecologist that the lesion represented a primary 
( an moma of the vagina. However, in view of the relative infrequency of this 
v ion in comparison with the frequency of secondary vaginal malignant processes, 
i 1 °nsidered advisable to earn- out additional examination with the patient 
Cr .' 10 bifiuence of anesthesia. A thorough pelvic examination was to be done, 
*' rom the mass was to be taken for biopsy and dilatation and curettage 
ix-nto i* i'° porfomiwl - ^’th the patient anesthetized with nitrous oxide and 
. V ' la MK burn, vaginal examination disclosed, instead of a vaginal tumor, a 
pulllri "l m ° r " l, ^‘ ' ,s sta *k coming from the urethral meatus. The stalk was 
<>ui a the orifice as far as possible, damped. ligated and divided. The 


1 IV.j 


in l riil<>c\, Mayo Foundation. University of Minnesota 
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tumor was 2 by 2 by 1 cm. Microscopically, it was found to be a transitional cel 
epithelioma, grade 3 (on the basis of 1 to 4) (fig. 1 ). 



Fig. 1. Transitional cell epithelioma, grade 3 (hematoxylin and eosin, XS4). 



k. !:■ i 


Fig. 2. Mild hydronephrosis on right, ns disclosed in excretory urogram. 

On the day after this procedure considerable gross hematuria developed, 
the passage of clots. A Foley bag catheter was inserted in the bladder and ur 
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fee consultation eras requested. At cystoscopy, after the evacuation of clots, 
fcpedicle of a broad-based tumor was seen situated near the region of the right 
ctteral orifice. Since the orifice was not visualized, it could not be determined 
whether the pedicle was adjacent to the orifice or actually extending from it. 

e pedicle was excised with the resectoscope, and the area was thoroughly ful- 
froted. Microscopic examination of the pedicle revealed a transitional cell 
01113 °/ f-^de 3. An excretory urogram was not entirely satisfactory be- 
°f gas in the bowel, but it demonstrated good renal function bilaterally, 
y 00 tedence of obstruction. The remainder of the patient’s stay was unevent- 
,'", e ™ dismissed 6 days after operation, and was advised to return at inter- 
j _ or reexamination of the urinary tract. 

initial returned to the clinic for follow-up studies four months after her 
rerealwt" ^ ^ no 8 y m P^ oms suggestive of recurrence of tumor. Urinalysis 
Qthet . e ^hrocyturia of grade 1 and pyuria of grade 1 (6 cells per field) in a 
2 on ^ • spe<31nei1 - ® xcre tory urography disclosed pyelo-ureterectasis, grade 
e ® de (fig. 2). Results of cystoscopy were negative in respect to 
; 0 ° e ? hunor. The right ureteral orifice appeared cicatricial, and attempts 
to be 6 OTZC ^ were un successful. However, forceful spurts of urine were seen 
coming from it. In view of the absence of symptoms or evidence of recur- 

adricl!] 110 treatment was indicated. The patient was dismissed and 

™ t0 return in 6 months. 

SheLltti patien ^ returned for a second follow-up examination, 

men of ^ ™?. ued to be f ree of symptoms. Examination of a catheterized speci- 
cyt e cr ythrocyturia of grade 2 , with only an occasional leuko- 

urinarv t f*? iT™ thC W Sh-power objective. Results of examination of the 
obtZ/Hv exi:re t° T y urography and cystoscopy were similar to those 
had W* the preV10us Hydronephrosis on the right persisted, but there 
Was on ,^° pro Sre 3 sion of this process in the intervening six months There 
etai T ndeMe of recurrence of tumor. The right ureteral orifice 

SSL' bU lf^ 5et of urine was again seen coSLg 
future. patlent was dismissed, and is to be examined periodically in the 


SUMMAKT 

A woman 70 years old had a pedunculated vesical neoplasm orimoofin 
fbe right ureteral orifice and prolapsing through the urethra n, ^ natin E_ near 
primary' vaginal carcinoma. The lesion was treated by tit ^ a 
fulguration of its base. At the time or this reportlthe IBmoVBl and 
periodically within the ten months since treLm Jn7 !i 7* been 
Repeated cystoscopic examinations disclosed no ° f ^P^ms. 

Pl«m. ° sea no recurrence of the vesical neo- 
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SEGMENTAL RESECTION AND RADIUM IMPLANTATION IN 
THE TREATMENT OF CARCINOMA OF THE 
URINARY BLADDER 

MORTON M. KLIGERMAN, JOHN N. ROBINSON, GEORGE W FISH 
and ISABEL DAVID, R.N. 

From the Departments of Radiology and Urology of the College of Physicians and Surgeons, 
Columbia University, and the Radiological Service and Sguier Urologic Clinic 
of the Presbyterian Hospital, New York 

During the period from 1925 through 1949, a total of 2,273 cases of tumor of 
the urinary bladder were admitted to the Presbyterian Hospital and the Squier 
Urologic Clinic. These cases included all types of bladder tumors in various 
stages of development. Of the above total, 347 cases of carcinoma were treated 
by segmental resection or radium implantation at some time while they were 
under observation at this hospital. One hundred ninety-eight were treated by 
radium and 149 were treated by segmental resection. The two methods of treat¬ 
ment under consideration are alternate approaches to the primary treatment of 
certain types of early carcinoma of the bladder. 

These cases were analyzed to ascertain which of the two methods provides the 
longest time interval free of disease, and to discover the particular indications 
for one or the other of these two methods. 

In addition, we feel that these 347 eases should be evaluated from the stand¬ 
point of their survival rate. The treatment of many of these patients was not 
limited to segmental resection or radium implantation. Over a period of years 
they received one or more forms of therapy as clinically indicated while they were 
followed in our clinic. Therefore, though this is a selected group, the survival for 
each year and the cumulative survival rate by years has been calculated because 
it is a more meaningful expression of our effectiveness against a specific carcinoma 
than merely the cumulative survival rate at the end of five years. 

The remaining cases were treated by cystoscopic figuration or excision, by 
suprapubic figuration or excision, by external x-ray therapy or by total cystec¬ 
tomy. Since carcinoma of the bladder is notoriously chroic and recurrent, in¬ 
dividual patients often require several types of treatment in the course of then 
disease. 


PAST I 

The decision to do a segmental resection or implant radium needles was based 
on the size, the location, the number of tumors present and the invasiveness of 
the tumor as far as coid be determined by the appearance and palpation at the 
time of operation. The microscopic pattern varies greatly in a single lesion, 
making the preoperative biopsy of little value in planning treatment. However, 
all cases in this series were proved by biopsy. In the early cases in our series, the 
choice of the method was often based on whether the lesion was in a resectable 
area. Radium was used in the more inaccessible and more invasive types o 
tumors. The extent of microscopic invasion, a paramount aid in formulating the 
prognosis, can be determined in specimens resected at operation. This cannot be 
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done when radium is implanted. Successful treatment by any method is de¬ 
pendent on the degree of differentiation of the tumor, on the knowledge of how 
far the tumor has extended beyond local barriers, and the total excision of the 
lesion or the application of adequate therapy which will cause its destruction. 

Classification of cases based on these factors has been done previously. 1 > 1 • * • 4 • 6 
The majority (80 per cent) of bladder tumors arise in the region of the trigone. 2 
Solitary, pedunculated lesions are controlled most readily by any accepted 
method of treatment. Sessile andsubmucosal nodular lesions tend toward invasive¬ 
ness, making eradication more difficult. Extensive lesions within the bladder offer 
mechanical difficulties to treatment and only those confined to a resectable area, 
or within reach of radium needles are amenable to either method of treatment. 
In the series reported by Lenz, Cahill, Melicow and Donlan, 4 lesions greater 
than 25 square cm. show higher incidence of recurrence. Based on the depth of 
penetration, Jewett and Strong 3 classified their cases in three divisions ranging 
from superficial to complete penetration through the bladder wall. However, 
despite preoperative biopsy studies, the actual depth of penetration is difficult 
to estimate unless the wall is resected. This is not alwajus practical. 

Comparison of the two methods. Our 347 cases have been classified in palliative 
and definitive groups based on the gross pathology at the time of operation. 

amative cases included all lesions greater than 25 square cm. and all lesions 
which had penetrated through the bladder wall. In a case with multiple tumors, 

' Jr I ^ 0QS , wcrc not ^planted with radium the case was classed as pallia- 
be rnmt ^ 1C T S may haVC b * ea or excised. Also considered to 

mffium nSi Were r° nS Whlch eXtended int0 the urethra beyond the reach of 
tT^ WWch metaStasis was a PP arent operation. 

of the bladder'bi T T m which 1116 tumor had Evaded the wall 

rS! t i 3d J^^ted trough it. Lesions which involved 

wem dT V Y ^ n0t do ™ urethra proper 

were treatment. Lesions extending into the ureter 

able. surgically definitive only when the entire neoplasm was resect- 

as palliati^eTone^^r^ft^^^^^NJ 1011 ^- ble forty ' six classed 
admitted after 1946 makine ib ^ NmC of 1116 operable cas es were 

«asa subject to analysis. & ^ mdlglb e for five year valuation, leaving 94 

live, 107 dcfmUhTof the ” dlum ™P lantation > 91 cases were classed as pallia- 
***** on the ^ 1946 ’ ^ 63 ~ 

■ llr-r^Tc™ 5 tW ° eTOUPS f ° r effiC ' enCy ° f treatment, the conclusions 
° f ^ I-tment of C30w 


ttrvr 


T, \ ' “AAtman CJI ran 

i.. \\_ : SvTTmftcMt**,.r*—«: Rad. Ther 68* 4V—am ihX 
nrit. J. ^ W ->dder. II. Some of 
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based not on survivals but rather on the longest time interval that the patients 
were free from clinical evidence of disease. Hence, any case was classed as a 
failure when a recurrence developed, even though the recurrence was successfully 
treated by another method. Also, all cases lost to follow-up were classed as failures 
at the time they were lost. It should be pointed out that in both surgical and 
radium groups analyzed in table 2 the percentage lost was the same, and rela¬ 
tively small, being approximately 10 per cent. However, since all patients lost 
were considered dead of disease, the figures given represent minimal clinical 
arrests. 

Comment. Table 2 reveals that at any yearly period a higher proportion of 
persons remain clinically free of disease if the cancer of the bladder was treated 
by radium implantation rather than segmental resection. This is especially signif- 


Tabi/E 1 



RAD run IMPLANTATION , 

SEGMENTAL EE SECTION | 

TOTAL 

Definitive. 

107 ; 

1 

103 

210 

Palliative. 

91 

46 

137 

Total. 

198 

149 

347 


Distribution in palliative and definitive groups of 347 cases of carcinoma of the bladder 
treated by segmental resection or radium implantation from 1925 through 1949. 


Table 2. Absolute clinical arrests 


Years after diagnosis. 

0 

1 

2 

3 

4 

6 

Segmental resection. 

94 

60 

36 

28 

25 

21 (22.3%) 

Radium implantation. 

63 

43 | 

34 

30 

20 

24 (38.1%) 


nosis of the 94 cases treated by segmental resection before 1940. It also compares these cases 
with the absolute arrests of 63 cases treated by radium implantation. These are defim ive 
cases. Cases which developed recurrence and those which were lost to follow-up were c as 
as failures. 


icant because radium was usually used on the more inaccessible and more m 
vasive lesions. However, both treatment groups are small in number and ere- 
fore, the possibility must be considered that our better results with radium mig 
be due to chance. Statistical analysis reveals that the higher per cent of 3^ 
clinical arrests in the case of radium implantation differs significantly from 
of the segmental resection group—this despite the fact that the radium ^ 
were frequently more invasive and more inaccessible. Therefore, it wou ap 
that patients in whom either segmental resection or radium implanta lon ^ 
possible, would be better treated initially by radium implantation. T s &PP f 
to all lesions under 25 square cm. which are of the sessile or submucosa ^ 
type, and to all lesions which biopsy reveals to be a grade 2, 3 or 4, especi ^ 
the exreised specimen removed at operation reveals muscle invasion. e 
grade malignant character of some grade 1 lesions is well known an P e Jj on 
these too should be similarly treated, particularly if only a portion o e 
was obtained for microscopic study at the time of cystoscopic biopsy- 
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Exceptions to the rule are immediately apparent. There are cases m which a 
tumor occurs in the vertex of the bladder whose wall is extremely thin. Radium 
implantation can be technically difficult in such a location. Also, if there are 
multiple, widely scattered polypoid lesions, implantation may not be technically 
practical. Fulguration or excision would seem to be the treatment of choice. 
However, the possibility of treating multicentric cancers by a point source cen¬ 
tered in the bladder by a Eoley catheter as reported by Friedman® should be 
mentioned. Theoretically, this appears superior to the use of the intravesical 
bag filled with soluble radioactive materials. The possibility of rupture of the 
bag alwavs exists with the attendant grave danger of radioactive contamination. 
Furthermore, the relation between the surface dose and depth dose in the bladder 
wall is relatively poor when compared to a single, centralized radium source 
because of the low penetrating power of beta rays. In addition, a large quantity 
of the beta emitter is necessary because little radiation from the radioactive 
material in the central part of the bag reaches the surface. Finally, though 
calculation of the tissue dose delivered by the soluble source is possible, it is 
much more difficult than the simple dosage calculation of a point source of 
radium. 

Lastly, radium should not be used in cases of adenocarcinoma of the uracbus. 
Here, wide segmental resection of the vertex and dissection of the atrophic ura¬ 
chus is the proper procedure. 

PART II. annual and cumulative survival rates OF 347 CASES OF CARCINOMA 

OF THE URINARY BLADDER 

These patients were selected for study from all the cases of bladder carcinoma 
because at some time in the course of their disease there was clinical indication 
for segmental resection or radium implantation. Because carcinoma of the 
bladder is a chronic, recurrent disease, many of the cases under consideration 
received other forms of treatment either before or after radium insertion or seg¬ 
mental resection. Many required repeated fulguration or excision; some were 
treated by segmental resection after radium insertion or vice versa; a few even¬ 
tually were treated by total cystectomy and some were given palliative external 
x-raj therapy. Some of these patients were treated by a number of these methods 
as suggested by the clinical course. 

Excluded from this present series were those cases which on admission were 
obviously palliative from the clinical standpoint and so received neither seg¬ 
mental resection or radium implantation, and those early grade 1 lesions which 
received fulguration or excision only. 

The usual method of tabulating results of treatment is the 5 year survival 
rate, ut we believe this system is inadequate. It does not utilize all the available 
m ormation about all the patients with a specific carcinoma at a particular clinic, 
‘ JC ,’ :l *, )C C3f0 ' : treated as recently as one, two or three years. It disregards 
pro.ongat’.on of life in treated cases of specific cancers which do not survive five 
}ears ut which would not have lived oven two or three years if untreated. Any 

it£T ^ trcaUncQt ot carcinoma of 
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cumulative survival rate per se disregards the fact that some forms of untreated 
cancer have a considerable five year survival rate. Thus, to estimate completely 
the effect of treatment, a cumulative survival rate of treated cancer must com¬ 
pare with the corresponding cumulative survival rate of the same cancer 
untreated. 


Lees and Lees 7 point out that a complete cure in many of these chronic tumor 
cases is an assumption. They also believe that the standard used in reporting the 
results must be easily understood and in a form that can be duplicated by others. 
Such a standard is duration of life, or delay in dying. It is a valuable index in 
assessing the effect of treatment of cancer. All cases can be included in the survey 
regardless of the period of observation. Furthermore, duration of life expressed 
as the annual survival rate permits a determination of the number of survivals 
in the largest number of patients at any given time after onset or diagnosis. 

In calculating the cumulative survival rate by years, it is first necessary to 
determine the annual death rate. For this purpose we need for each follow-up 
year the number of living patients, the number known to be dead and the number 
last observed alive. The latter, about whom information is lacking after that 
year, includes those cases lost to follow up and those who, because of recent ad¬ 
mission, could be observed only to a given year. We have assumed that the 
death rate of this uncertain group is the same as that of the known group. We 
have also assumed that the patients withdraw more or less uniformly throughout 
the year so that the number of withdrawals is exposed to the risk of dying for 
only half the year on the average. This is equivalent to only half their number 
being exposed to the risk of dying the entire year. The number of cases exposed 
to the risk of dying for the year is thus the number beginning the year less one- 
half of the withdrawals last observed alive that year. All these factors are ex¬ 
pressed in the formula in table 3.* 

Using this formula, the cumulative survival rates from the onset of symptoms 
of 347 cases of tumor of the bladder treated by several methods as required by 
the clinical considerations is determined. The cumulative survival rate for each 
year has been computed and entered in the last column of table 3. For any 
particular anniversary this is obtained by multiplying the annual survival rates 
through that year. Thus, the three year survival rate in our series is 86 . 2 % X 
80.8% X 88 . 0 % and equals 61.4%. The ten year survival rate is obtained in 
a similar maimer, i.e., by multiplying the annual survival rate of each of the 
ten years, and equals 27.1%. 

The cumulative survival rate of 347 cases has been plotted along with those 
of 28 cases of untreated cancer of the bladder reported by Welch and Nathanson . 8 


Both rates are dated from onset of symptoms. _ . 

Figure 1 shows that the treatment of carcinoma of the bladder, whether ini¬ 
tially considered definitive or palliative, prolongs life. Three years after the onset 


* The authors gratefully acknowledge the help of Dr. John W. Fertig, 
statistics, School of Public Health of the Faculty of Medicine, Columbia University, 


^Lees, J. S. and Lees, T. W.: Numerical estimation in cancer and cancer treatment. 


Cancer, 3: 377-409, 1950. ., r mo iiimant dis- 

« Welch, C. E. and Nathanson, I. T.: Life expectancy and r Jncidence of mahgnan 
case. IV. Carcinoma of the urinary tract. Am. J. Cancer, 31: 5S6-597, luo . 
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Table 3. Annual survival rales of Stf treated cases of tumor of the bladder from onset of 


symptoms 
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0 

47 

19 

337.5 
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86.2 
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2S1 

5 

52 
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24 
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15 

13 

6 
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91.8 

56.4 
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136 

5 

19 

t 
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14.6 

85.4 
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5 

12 

1 

102.0 

11.7 
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42.4 
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87 

i 

13 

2 

85.5 

15.2 

84.S 

36.0 

7-8 

7! 

5 

6 

2 

67.5 


91.2 

32.8 

8-9 
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6 

3 

0 

55 


94.6 

31.0 


49 

o 

5 

2 

47 

10.6 

89.4 

27.1 

10+ 

! 40 

f 









In the first column, years after onset is represented as ,, and in the second the number 
present at the beginning of the year as 1,; tu, represents the number of the uncertain group 
last observed during the year because of recency of admission; a t indicates the number 
lost to follow-up during the year. The number dying during the year is d,.Thus,l*—§(tr* + 
c.) expresses the effective number exposed to the risk of dying during the year. The num¬ 
ber dying or d, divided by the effective number present daring the year gives q,, which is 
the per cent dying during the year. The annual death rate is deducted from 100/h to obtain 
the annual survival rate. The annual survival rates are then successively multiplied to 
obtain the cumulative survival rate in the last column. 



bladder b I yca ” of -¥ 7 casw of carcinoma of the 

sported hv Welch »s clinically indicated, with a group of untreated cases 
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of symptoms, 61.4 per cent are alive in the treated group as compared to 22 per 
cent in the untreated group. At 5 years 48.0 per cent are alive if treated as op¬ 
posed to only 10% in the untreated group. At 8 years, 32.8 per cent are alive if 
treated, while Welch and Nathanson 8 state that the last untreated patient died 
eight years after onset of symptoms. 

Figure 2 compares the normal life expectancy* of our particular group of pa¬ 
tients if they had not developed cancer of the bladder with their actual survival 
rate dated from time of diagnosis. The degree to which carcinoma of the urinary 
bladder shortens life is apparent. 



10 

* FROM OATE OF DIAGNOSIS 

0 I 23456789 10 

NUMBER OF YEARS 

Fig. 2. Cumulative survival by years of 347 cases of bladder is plotted from date of diag¬ 
nosis. It is compared with normal life expectancy of 347 patients of similar age calculated 
from the United States Life Tables. This graph shows that carcinoma of bladder shortens 
life in spite of treatment. 

COMMENT 

In calculating the cumulative survival rate by years of a large number of 
urinary bladder carcinomas treated by several proved methods utilized by uro- 
logic surgeons and radiotherapists, it has been found that life is prolonged. When 
the yearly survival of these treated cases is compared with untreated cases (fig- 
1 ) the salutary effect of treatment is readily apparent. 

As previously stated, carcinoma of the bladder is a chronic, recurrent disease. 
The physicians interested in the control of this cancer, the urologist, the radiolo¬ 
gist and the chemotherapist must pool their knowledge and efforts in the treat¬ 
ment of any particular case. Decision as to treatment should be arrived at by 
consultation of these specialists after they have e xamin ed the patient together. 
The urologist has several methods of treatment to use as indicated. The radiolo¬ 
gist has radium, radon, external x-ray therapy and isotopes, each with its indi¬ 
cation. These therapists want the patient to remain alive for the longest possible 

* Calculation is based on the United States Life Tables (1929-1931). 
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time and with a minimum of symptoms. Clinical cure of cancer more properly 
should be considered clinical arrest. If in the life of a carcinoma of the bladder 
the patient averages 1, 5, 10 or 30 days of hospitalization and/or disability a 
year, but lives in comparative comfort or better the remainder of the time, this 
is successful trea tmen t. Many diseases other than cancer are only controlled and 
never really cured. Some of them require more days of hospita liz ation and kill 
the patient in a briefer span of years than some cancers. As examples may be 
mentioned heart disease, kidney disease, arthritis and tuberculosis. 

Lastly, with the co-operation and combined decision of all interested physicians 
in each case, we should discard the expressions “surgical failure” and “radiation 
failure” in the control of cancer. We should substitute the idea of increased 
comfort and prolongation of life. Failure to accomplish either of these objectives 
is a failure of all of us to control cancer. 

SUMMARY 

A higher percentage of patients with carcinoma of the bladder are clinically 
free of disease at any given time following radium implantation than a similar 
group treated by segmental resection. 

Therefore, radium implantation is recommended as the initial treatment in 
patients with grade 2 or more malignant, polypoid lesions and in submucosal 
nodular and sessile lesions. 

The treatment of carcinoma of the bladder is a combined undertaking in which 
urologist and radiologist cooperate, each administering various techniques of 
treatment in the course of the disease as indicated in the individual patient. 

The cumulative survival rate by years is a better expression of our ability to 
arrest cancer and is superior than the five year survival rate commonly used. 

Comparison of the cumulative survival rate by years in our 347 cases with 
untreated cases reveals that treatment of cancer of the bladder appreciably 
prolongs life. 

The assistance of Dr. Samuel P. Marshall and Dr. Noble S. Maluf is gratefully 
acknowledged. 

GS2 TF. 168th St., New York S2, N. Y. 



The Journal or Ueoloot 
Vol. 68, No. 4, October 1952 
Printed in U.S.A. 


THE RELATION OF THE PREOPERATIVE ESTIMATE TO THE 
PATHOLOGIC DEMONSTRATION OF THE EXTENT 
OF VESICAL NEOPLASMS 

VICTOR F. MARSHALL 

From the Department of Urology, James Buchanan Brady Foundation of the New York 
H ospital-Comell Medical Center and the Urologic Service of the Memorial 
Center for Cancer and Allied Diseases, New York, N. Y. 

The depth of penetration of the vesical wall by a primary neoplasm has a 
significant bearing on prognosis. Accordingly, knowledge of the extent of a 
vesical neoplasm would be valuable to the clinician who must decide on therapy. 
How accurately can the depth of invasion be determined before open operation 
or autopsy? Would a classification of vesical neoplasms according to clinical 
stages be sufficiently correct to have value? 

Jewett and Strong 1 have shown a close correlation between the depth of pene¬ 
tration of the vesical wall by a primary neoplasm and the theoretical prognosis, 
based on an exhaustive study of autopsy material. Colby and Kerr 5 have pointed 
out that simplfe cystectomy provided only a 10 per cent 5-year survival if the 
vesical muscle had been invaded; if the muscle was not invaded, the various 
complications of such extensive treatment as cystectomy, made the results less 
favorable than those obtained by simpler means. Jewett, in particular, has 
stressed the value of bimanual pelvic examinations in the estimation of the 
extent of a vesical neoplasm. The cystoscopic evaluation has long been a major 
item in the decision as to type of therapy. Grading of the malignancy of neo¬ 
plasms according to histologic characteristics once seemed to be the key to 
prognosis and treatment, but grading has lost its pre-eminence (due to a variety 
of factors, not the least of which is the considerable variation among patholo¬ 
gists and their individualized criteria). Dean* reported that the histologic grade 
of malignancy found on biopsy was lower than that found in the totally removed 
bladder in approximately one-half of the cases. However, it is important to 
know that careful attempts to obtain extensive and particularly deep biopsies 
were not always made in this series. Milner* found a close agreement between 
the grade derived from carefully and deeply made biopsies with the resectoscope 
and the grade derived from partial or total cystectomies. Of course, the roent- 
genographic findings characteristic of metastases or extensive invasion are over¬ 
whelmingly significant when clearly present; but the absence of these findings 
does not reliably exclude the existence of such spreads. 

'Jewett, H. J. and Strong, G. H.: Infiltrating carcinoma of the bladder: Relation of 
depth of penetration of the bladder wall to incidence of local extension and metastases. 
J. Urol., 66: 366-372, 1946. , 

5 Colby, F. H. ana Kerr, W. S.: Carcinoma of the bladder. An evaluation of total cjsicc 
tonw and other methods of treatment. New Eng. J. Med., 244 : 604-506, 1951. , 

1 Dean, A. L.: Comparison of the malignancy of bladder tumors as shownbi' tne oj-mu- 
scopic biopsy and subsequent examination of the entire excised organ. J. Urol., b y. ‘-j- 

194 1948. . . 

4 Milner, W. A.: Transurethral biopsy: An accurate method of determining the true 

mali gnan cy of bladder carcinoma. J. Urol., 61: 917-923, 1949. 



VESICAL NEOPLASMS 


715 


One hundred and four consecutive radical cystectomies have been carried out 
on patients with vesical neoplasm at the New York Hospital-Comell Medical 
Center and the Memorial Center for Cancer and Allied Diseases. In each pro¬ 
cedure the entire contents of the pelvis were removed to the best of our ability 
except that the rectum was left in place in 51 patients. Thus the bladder, pros¬ 
tate or v agina , the perivesical fat, the pelvic peritoneum, the internal genital 
organs, the pelvic nodes, and often most of the perineum, were Temoved. Cer¬ 
tainly, ample material for a study of the local extent of the neoplasm was ob¬ 
tained. The pathologic data in these cases were carefully reviewed with the 
help of Drs. F. W. Stewart and J. M. Pearce, pathologists to the Memorial 


and New York-Comell Centers. 

A selection of patients for this radical procedure was made. In general, those 
with preoperatively demonstrable metastases outside the pelvis and those with 
very low grade lesions were not chosen. Actually, 4 had nodal metastases above 
the bifurcation of the aorta which it seemed possible to remove, so the operation 
was carried out. Also there were 12 patients with histologically low grade neo¬ 
plasms who received this treatment (because of multiple rapid recurrences, a 
* change in histologic picture, etc.). It is evident, therefore, that a representative 
cross-section of small low-grade neoplasms and of neoplasms already extensively 
metastasized is not present in this series. Most important however, a repre¬ 
sentative cross-section of moderate-to-large and fully malignant neoplasms 
probably is represented, since we were not deterred from carrying out these 
extensive procedures on account of unfavorable associated disorders. During 
this period open exploration revealed grossly inaccessible cancer three times and 
in only these three was the operation abandoned. Finally, the conditions of this 
study are those of clinical practice: that is, those of bring patients as they pre¬ 
sented themselves rather than terminal results obtained from post-mortem 
examinations. 

A classification of vesical neoplasms according to their physical extent was 
necessary for this study—and indeed seems desirable for general use in order 
to permit accurate comparisons between reported series. The first category 
chosen was that of invasion of the muscle because there is general agreement 
that this is a distinctly unfavorable sign. 1 • 5 The stage for muscle penetration 

vns labelled ‘stage B\ There are theoretical grounds as web as some actual 
experience to indicate a notable difference, prognosticaby and therapeutically, 
tween superficial and deep involvement of the muscle.® Accordingly, stage B 
was divided into two parts at the mid-level of the muscle; and B : representing 
superficial and deep penetration respectively. 

Neoplasms superficial to the muscle were made into two stages—0 and A. 
" srige 0 are those growtlis limited to the mucosa, including the simplest 
pap) omas and intra-cpithelial (in situ) carcinomas. It occasionally happens 
a b10 ^' demonstrates a neoplasm yet the pathologist fails to find it in 




Treatment °f patient? with carcinoma of the bladder. J. A. M. A., 145: 
'Jewett, II J.- Dbcu?.Mon. J. Urol.. 65: S4G. 1051. 
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the specimen from the definitive operation. On first thought such a situation 
would appear invariably as a gross error and mismanagement. In our experience 
these examples have consisted of cases in which low-grade growths, particularly 
those with multiple rapid recurrences and changing histology, have been exten¬ 
sively treated but a wider removal has then been decided upon. In other words, 
proof of the existence of neoplasm still existed yet no neoplasm was found in 
the more extensive specimen. A 30-day time limit was set between the biopsy 
showing neoplasm and the later specimen in which neoplasm was not found. 
One would certainly not wish to assume a vesical tumor cured on the basis of a 
30-day follow-up. Brevity and the purposes of this presentation do not permit 
a discussion of the justification, or lack of it, for extensive surgery in such cases; 
but it is evident that a stage should be made to include these e xam ples because 
they do occur and yet the situation is not the same prognostically or thera¬ 
peutically as with easily demonstrated growths. Accordingly, ‘stage O’,"which 
means existence of neoplasm but without demonstrable spread beyond the 
mucosa proper, was chosen to indicate the simplest papilloma, intra-epithelial 
carcinoma, and those neoplasms proved present histologically within. 30 days 
preceding the definitive surgery yet not found in the full specimen. 

Stage A was delineated for neoplasms which involve the submucosa but ex¬ 
tend no farther. 

Stage C was defined as involvement of the perivesical fat or even the capsule 
of adjacent organs but no farther. If the substance of an adjacent organ is 
involved, nottonly is the tumor vigorous and quite extensive butnew possibili¬ 
ties for further spreads appear. Adherence to, or even the involvement of the 
capsule or serosa of 'an adjacent organ does not constitute invasion of the sub¬ 
stance of that organ: 'thus, neoplasm in the prostatic urethra would not place 
the lesion in a greater stage than ‘C’ unless the neoplasm isT shown to have 
passed the confines of the urethra proper and entered the true prostatic sub¬ 


stance at a depth below the urethral structures. 

Again theoretically, hope can be -entertained that radical surgery might even 
cure a few patients who had metastases or invasion of the substance of adjacent 
organs. However, that hope is dim indeed if the neoplasm has spread beyond the 
confines of the bony pelvis. Accordingly, ‘stage D’, where the neoplasm is 
beyond the limits of the bladder and perivesical fat, was divided into two sec¬ 
tions: namely, TV and ‘Ds’. In Di the lesion is still within the pelvis, including 
the invasion of the pelvic walls or the recti muscles below the level of the um¬ 
bilicus. In other words, the lesion in Di was considered to be below the sacral 


promontory, medial to the psoas muscles, and not beyond the perineum exter¬ 
nally below. In stage D 2 the neoplasm was beyond the limits of the pelvis and 
thus included the cases of distant metastases, metastases in lymph nodes ex¬ 
ternal to the inguinal ligament and in nodes above the sacral promontory. The 
sacral promontory and the bifurcation of the aorta are not at the same leve 
and the lower limit was chosen arbitrarily to make stage Di a slightly smaller 


category. 

This system provides four main stages in 


the physical axtent of vesical nco- 
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plasms witii the divisions along easily recognized morphologic lines. Stages B 
and D are readily subdivided as described if such should be considered advisable. 
In general terms, stage 0 indicates limitation to the mucosa, stage A, limitation 
to not beyond the submucosa; stage B to not beyond the muscle; stage C, the 
fat; and stage D, metsstases and massive invasion of adjacent structures* 
These stages are illustrated diagrammatically in figure 1. 

In a period of possible transition one hesitates to drop the old for the untried 
new. Grading of the malignancy of neoplasms, with all its inadequacies, is 
known to have practical significance. As mentioned earlier, really satisfactoiy 
biopsies are necessary as no pathologist can do better than the quality of the 



STAGES OF VESICAL NEOPLASMS 

Fig. 1.1” mucosa; 2 «■ eubmucosa; 3 = muscle; 4 *= fat; and 5 *= lymph nodes 


material with which he is supplied. Iso tumor is better than its worst part, 
n the past we employed a system of histologic grading composed of: papilloma, 
papilloma with atypical cells, and then grades 1 to 4 of malignant neoplasm 
or cancer. In a large series of cases it could be shown 7 that these divisions did 
Have general prognostic significance. Dr. Neil Beall reviewed a group of 277 
co. es m which the first biopsy at Memorial Hospital was reported as papilloma 
or papi orna with atypical cells. The incidence of subsequent cancer was ap- 
p.oumately twice os great in the group with atypical cells as in that of pure 

llurh I j!'jcwK!t Cr5tl0:l! ' rcplrd,n & 'he label* for ihc different groups were piren by Dr. 
•7 .VM .'° { rsdiatioa and surgery for cancer of the bladder. 
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papilloma. However, from a practical point of view uniformity might be facili¬ 
tated and confusion reduced by consolidating papilloma and papilloma with 
atypical cells as one grade, termed, ‘papilloma’; grades 1 and 2 carcinoma into 
‘low grade carcinoma’; and grades 3 and 4 into ‘high grade carcinoma’. Unusual 
neoplasms, such as sarcoma, could merely be labelled as such. 

In this manner, a dual classification resulted, consisting essentially of 4 stages 
and 3 grades. In a fashion, the tested old and the theoretical new were com¬ 
bined. Perhaps experience will permit greater simplification, even to the extent 
of dropping grading. Just now however, the duality would seem to serve a 
purpose since there is some relation between stage and grade as will be shown. 
If, for example, a series of unselected neoplasms was reported as containing 
papillomas in stages B, C, or D, there would be a grave doubt as to reliability. 
In the other direction, a large percentage of high grade carcinomas found to 
be in stage 0 would suggest that the grading system used was most liberal 
and possibly valueless. It can be noted in table 4 that, in general, as the stage 
(demonstrated in the laboratory) increases so does the histologic grade. 


Table 1 

Clinical stage — 0, A, and Bi (29 caes) 

19 were found to be stage O, A, or Bi (66%) 
10 were found to be stage Bt, C or D (33+%) 


Clinical stage — Bi, C, and D (76 cases) 

10 were found to be stage O, A or Bi (13%) 
65 were found to be stage Bj, C, or D (87%) 


Of 104 cases, 84 or 81% correctly estimated relative to half-muscle level 
Of 104 cases, 20 or 19% incorrectly estimated relative to half-muscle level 


All preoperative findings were carefully reviewed in each case of this series, 
and the lesions classified in clinical stages before reviewing the gross and histo¬ 
logic findings of our pathologists. The records were surprisingly detailed in this 
regard, although hardly ideal. The influence of Jewett’s work had been felt and 
all of us realized that sooner or later some study like this was inevitable. All 
the available preoperative findings were used to judge the clinical stage. Cys¬ 
toscopy, bimanual palpation, and roentgenography were the principal diag¬ 
nostic procedures relied upon, the biopsy report and the history being relegated 
to minor roles for the purpose of this investigation. Continued interest and 
further experience might improve the accuracy of these preoperative estimations. 

In view of the aforementioned tendency to consider superficial neoplasms as 
probably curable and those deeper as probably incurable, it seemed particu¬ 
larly desirable to assess our ability to judge preoperatively whether the dividing 
line of the half-way level in the muscle had been passed. When we had estimated 
clinically that the lesion was relatively superficial (that is, in stage O, A, or Bi), 
careful study of the specimen showed that we were correct in 19 out of 29 cases, 
or 66 per cent; and, wrong in 33 per cent (table 1). When we considered clini 
cnlly that the neoplasm had passed this division (that is, to be in stages j, 
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C or D), we were correct in 65 out of 75 cares, or S7 per cent; and wrong in 13 
per cent. Accuracr was therefore greater if the lesion was judged to have infil¬ 
trated deeply. However, the growths thought preoperatively to be in the lesser 
stages were a highly select group, a group chosen for surgery because of unusual 
features in the illness. On the other hand, those estimated to be m stages B, 
C, and Di, are nearly a representative cross-section (short of generalized car¬ 
cinomatosis) of fully developed malignant neoplasms. Considering the entire 
series, 84, or SI per cent were correctly catalogued; and 20, or 19 per cent were 
incorrectly placed in regard to the dividing line of the half-way mark in the 
muscle laver. Since the largest component of this whole senes consists of deeply 
infiltrating cancers which notoriously extend even farther than routine patho¬ 
logic study may demonstrate, the probability is that the actual error has been 
less than these figures show. On the whole, these findings were surprisingly 
better than had been anticipated. 

Table 2 

Clinical stage *• O (0 cases) 

Clinical stage => A and B, (29 cases) 

5 were pathologically stage O 
14 -were pathologically stage A or B, 

7 were pathologically stage B, or C 
3 were pathologically stage D 

Clinical stage — B- and C (67 cases) 

0 were pathologically stage O 
9 were pathologically stage A or B, 

25 were pathologically stage Bj or C 
33 were pathologically stage D 

Clinical stage ■= D (S cases) 

0 were pathologically stage 0 

1 was pathologically stage A or B, 

2 were pathologically stage B, or C 
5 were pathologically stage D 

From table 2 the gross deviation of each clinical stage from the pathologic 
stage is recorded. The spread is fairly great and most errors were in under¬ 
estimating the extent of the neoplasm (as might be expected considering the 
selection of patients as described). Forty-three or 42 per cent were pathologically 
hi a stage greater than the clinical appraisal (that is, clinically underestimated). 
Seventeen cases or 16 per cent were pathologically in a stage less than that of 
t e clinical appraisal (clinically overestimated). Forty-four or 43 per cent were 
ound to have the same pathologic stage as that estimated preoperatively. 

n table 3 the same deviations arc shown, but with further details according 
to the degree of histologic malignancy. As might be expected, the lesions of low- 
pr.ai c neoplasia were judged to be in the lesser stages more accurately than if a 
ntgti-grade lerion was judged to be in a lesser stage. In other words, if the clinical 
°f U m ^ lca lod a low stage and really adequate biopsy shows a high grade 
^''Fnancy the chance for serious error (underestimating the extent of the 
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lesion) is considerable. For example, only one-fourth of the high-grade neoplasms 
which were thought clinically to be in stage A or Bj were actually in stage A 
or Bj; rather, they were likely to be in the more extensive stages. On the other 
hand, if the clinical stage was A or Bi and a good biopsy revealed only low- 
grade carcinoma or papilloma, accuracy was surprisingly high (only 1 out of 17 
was pathologically in a greater stage than estimated clinically). Accuracy was 
better in clinical stage B 2 and C when the lesion was of high grade malignancy, 

Table 3 

Clinical Stage «= A and B x (29 cases) 

11 were pathologic stage A or Bi, and were low grade 
3 were pathologic 6tage A or Bi and were high grade 
3 were pathologic stage 0 and papilloma 

2 were pathologic stage 0 and low grade 

1 was pathologic stage Bj and low grade 

6 were pathologic stage Bj or C and high grade 

3 were pathologic stage D and high grade 

29 

Clinical stage ■=■ B t and C (67 cases) 

None were papilloma 

2 were pathologic stage B* or C and low grade 
21 were pathologic stage Bi or C and high grade 

4 were pathologio stage A or Bi and low grade 

4 were pathologic stage D and low grade 

6 were pathologic stage A or Bi and high grade 
28 were pathologic stage D and high grade 
2 were pathologic stage B or C and myosarcoma 
1 was pathologic stage D and myosarcoma 

67 

Clinical stage •=• D (8 cases) 

None were papilloma 
0 were pathologic stage D and low grade 

5 were pathologic stage D and high grade 

1 was pathologic stage Bi and low grade 

2 were pathologic stage Bj or C and high grade 

8 

but even so a really significant number of high-grade lesions were clinically 
underestimated (i.e. pathologically in a greater stage). The clinical stage D 
group is too small to warrant other than recording in the table. 

A tabulation of the 104 cases is presented (table 4) showing the subdivisions 
of the stages as well as the detailed steps of grading formerly used. It can be 
noted that grading does have a relation to stage, albeit not absolute. Studying 
the listings suggests strongly that a few errors might have been avoided by t e 
clinician if he had been more influenced by the grade obtained from an ade¬ 
quate biopsy. 
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Table 4 

Clinical Slope «= 0 (No cases) 


Clinical stage »= A (7 cases) 

Pathologic stage was O, and papilloma in. 2 

Pathologic stage was O, and Grade Ilin. 1 

Pathologic stage was A, and Grade III in. 1 

Pathologic stage was Bi, and Grade I in. 1 

Pathologic stage was B : , and Grade III in. 1 

Pathologic stage was Di, and Grade HI in. 1 


7 


Clinical slope ** B t (22 cases) 

Pathologic stage was O, and papilloma in. 1 

Pathologic stage was O, and Grade II, in. 1 

Pathologic stage was A, and Grade I, in. 5 

Pathologic stage was A, and Grade II, in. 3 


Pathologic stage was A, and Grade III, in. 
Pathologic stage was Bi, and Grade II, in . 
Pathologic stage was B;, and Grade HI, in 
Pathologic stage was Bj, and Grade II, in. 
Pathologic stage was C, and Grade III, in. 
Pathologic stage was C, and Grade IV, in. 
Pathologic stage was D,, and Grade III, in 


Clinical slope => B. (22 cases) 

Pathologic stage was A, and Grade II in_ 

Pathologic stage was Bi, and Grade III in . . 
Pathologic stage was B,, and Grade IV in . . . 
Pathologic stage was B : , and Grade II in . .. 
Pathologic stage was Bj, and Grade III in . . 
Pathologic stage was B : , and Grade IV in . . . 
Pathologic stage was C, and Grade HI in . . 
Pathologic stage was C, and Grade IV in . . . 
Pathologic stage was D,, and Grade II in... 
Pathologic stage was D,, and Grade III in. . 
Pathologic stage was D,, and Grade IV in .. 
at ologic stage was B,, and myosarcoma in 


Clinical slope - C (45 cases) 

Pathologic stage was A and Grade I in 
a ho °g, c stage was B, and Grade II in . 

i> , ?taf:C Bl and Grade HI in 
at ho opc stage was B : and Grade IV in 
latho ope stage was C and Grade II in 
I a holopc stage was C and Grade III in 
at ho ope stage was C and Grade IV in 
A'.-o.npe stage was I), and Grade II in 


22 


1 

2 

l 

1 

I 

1 
3 

2 
1 
5 
3 
1 

oo 


1 

o 

1 

I 

10 

3 

3 
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Table 4— Continued 


Clinical stage ~ C (45 cases) 

Pathologic stage was D, and Grade III in. g 

Pathologic stage was Di and Grade TV in. 7 

Pathologic stage was Dj and Grade III in. 1 

Pathologic stage was D t and Grade IV in. 3 

Pathologic stage was Bj and myosarcoma in. 1 

Pathologic stage was Di and myosarcoma in. 1 


45 


Clinical stage =* Di (7 cases) 

Pathologic stage was A and Grade 1 in. 1 

Pathologic stage was B s and Grade 3 in. 1 

Pathologic stage was C and Grade 3 in. 1 

Pathologic stage was Di and Grade 3 in. 1 

Pathologic stage was Di and Grade 4 in. 2 

Pathologic stage was Dj and Grade 4 in. 1 


7 

Clinical stage «=» Di (1 case) 

Pathologic stage was D t and Grade III in. 1 

It is worth pointing out that in all instances in which the neoplasm was 
clearly to the right or left, the metastases to the nodes, when present, occurred 
on the ipsilateral side. Furthermore, from the size, distribution, etc. of these 
nodal metastases they appeared to have occurred on the ipsilateral side before 
the contralateral side in those cases in which there were bilateral metastases. 
Lesions near the midline, however, seem capable of metastasizing to either side, 
often to both. There was one instance in which a crossed metastasis appeared 
to have occurred, but a careful study of the record raises a strong suspicion 
that the words “right” and left” were confused in the pathologic report. In 
other words, when a contralateral metastasis did occur there were always more 
extensive ipsilateral metastases (with one possible exception as just men¬ 
tioned.) These facts should not be taken to mean that exclusively contralateral 
metastases cannot occur, but such occurrence must be at least uncommon. 

Only one instance of a nodal metastasis from a primary lesion which had not 
progressed beyond the half-way level of the muscle was found, and this patient 
had had a segmental resection eight months previously. In one case a nodal 
metastasis was found from a neoplasm which had barely passed the half-way 
level in the muscle. 


SUMMART AX'D CONCLUSION ( 

A classification of vesical neoplasms acco/ding tp the physical extent of the 
lesion and also according to the histological evidence of the degree of malignancy 
has been presented. In a series of 104 consecutive patients having radical cystec¬ 
tomy, the preoperative or clinical stage -was compared with the postoperative 
or pathologic stage—the latter being based on study of the specimen removed. 
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The degree of accuracy in regard to vrhether or not the mid-portion of the 
muscle layer had been passed by the neoplasm was surprisingly great; that is, 
SI per cent accurate. It has been pointed out that papilloma and low grade 
lesions and those in the least stages did not represent a true sampling of such 
lesions, but a true sampling of other more extensive and more malignant neo¬ 
plasms was thought to be present (short of generalized carcinomatosis). The 
deviations in any single category were fairly marked, but from considering the 
histologic grading it seems highly probable that the process of clinical staging 
would be improved if really adequate biopsies were obtained and attention paid 
to the grade arrived at from their study. In this presentation the best pathologic 
material was used for the grading and no attempt made to compare preoperative 
and postoperative specimens as to grading, which has already been done by 
Dean and by Milner, and by others. The dual classification here presented 
appears to have value other than purely academic. The duality permits a par¬ 
tial check on the process of judging the clinical stages and also would seem to 
improve the comparability of different series. The final significance of these 
studies depends on the accurate follow-up of a significant number of patients 
in the various categories, although there are reports strongly suggesting that 
this classification may be prognosticate* significant. However, it can be seen 
that the physical extent of a vesical neoplasm can be judged with a significant 
degree of accuracy by careful attention to well-known diagnostic measures. 
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ANALYSIS OF RESULTS OF PROSTATIC SURGERY IN 866 CASES 

GEORGE BULKLEY and JOHN W. KEARNS 

The following is an analysis of 8 years of prostatic surgery, suprapubic and 
transurethral, done during the period from July 1942, through July 1950. All 
patients of this series were operated upon one of the services* at Wesley Memorial 
Hospital. During this period 142 suprapubic enucleations were carried out upon 
as many patients, and 724 transurethral resections were done upon 632 patients; 
making a total of 866 operative procedures upon 774 patients. Approximately 
ten per cent of the patients were from the clinics of Northwestern University 
Medical School (table 1). 

The hospital records of each patient were studied in order to determine the 
incidence of diseases associated with prostatic disease causing vesical neck ob¬ 
struction. These are enumerated in table 2. 

Complications following each operative procedure were studied. In addition 
to hospital records, the office records of patients who were followed were utilized 
in order to include complications occurring after discharge from the hospital. 
Nearly all patients were followed for at least three months, and the majority 
for several years. Complications following suprapubic prostatectomy are listed 
in table 3. Those following transurethral resection are fisted in table 4. 

In 58 patients the procedure was repeated one or more times in order to ob¬ 
tain a complete and satisfactory tissue removal. 

In the entire series there was a total of 23 deaths; 11 following transurethral 
resection and 12 after suprapubic enucleation (table 5). 

The cause of death was accurately determined by autopsy in 18 cases. The 
remaining 5 cases are shown with probable cause of death (table 6). 

The size of the prostatic tissue removed was determined from the weights 
given by the pathologist. The very few cases in which the specimen was not 
weighed were omitted from these figures which are listed in table 7. 

DISCUSSION 

This study was undertaken in order to evaluate the end results of prostatec¬ 
tomy done by suprapubic and transurethral routes. It has been our practice to 
choose the surgical approach which seemed best suited to each patient. In general, 
glands estimated to be over 50 gm. were usually selected for the suprapubic ap¬ 
proach and those estimated to be smaller were handled transurethrally if there 
were no stone or diverticulum in the bladder. Cases done by perineal or retro¬ 
pubic approach were not included in this study. 

The incidence of carcinoma of the prostate in this series was 10.8 per cent. 
Urinary tract calculi were the most frequent complicating factors in the urinary 
tract and may alter the surgical approach in order to insure their removal. Car¬ 
cinoma occurring in the bladder and upper urinary tract must always be kept 

* The service of Dr. Vincent J. O’Conor, Dr. J. Kenneth Sokol and Residents (Dr. 
Edmund Crowley, Dr. Robert A. McAllister, and the authors). 
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Table 1 


; 

oravnoxs 

July lVU-Jaty 19J0 

FATlE-NrS 

Transurethral. 

724 

632 

Suprapubic. 

142* 

142 


Total.* 

S65 j 

774 



Table 2 

Associated Genilo-Urinary Conditions 

Calculi 

Bladder. 36 

Prostatic. 7 

Ureteral. g 

Renal. 

Bladder diverticulum Oarge). 22 

Hydronephrosis. 10 

Carcinoma 

Prostate. gg 

Bladder.■. 23 

Kidney and ureter. 4 

Tuberculosis of prostate.[ ’ ^ 1 

Gumma of prostate. 1 

Pyonephrosis, left. t 

Frostatic abscess. 2 

Preoperative urethral stricture.. . .. 4 

Renal insufficiency. 2 

Interstitial cystitis.^ ^. j 

Associated Conditions , Systemic 

Cardiovascular disease. 163 

Cerebral vascular accident. g 

Severe cardiac decompensation. o 

Diabetes mellitus. ® 

Tabes dorsalis. . 

Emphysema (pulmonary)... 

Colon. 

Gallbladder. ^ 

Larynx.. “ 

Facet’s disease. . . ^ 

Pulmonary tuberculosis, active. 7 

Tnyrotoxicosis . . 1 

Rupture of gallbladder. 1 

Peptic ulcer. 1 

Hepatic cirrhosis. , .. ^ 

1 emicious anemia i 

Chronic lymphatic leukemia.... ' ‘ | |. ~ 

‘h^^cmw^aSim T* hUy in cascs ^ th Postoperative bleeding where 
- • ■ mod crroncouslv to be the source. Hypertension, nrterio- 
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Table 3. Complications following suprapubic prostatectomy 


Hemorrhage (severe). 5 (2 fatal) 

Contracture of vesical neck requiring added treatment. 11 

Pyelonephritis (severe). 4 (2 fatal) 

Pulmonary embolism. 5 (4 fatal) 

Coronary occlusion. 2 (1 fatal) 

Cardiac failure. 3 (3 fatal) 

Pneumonia. 4 

Persistent suprapubic fistula (over three months). 3 

Persistent urinary infection (low grade). 2 

Epididymitis. 3 

Partial incontinence. 2 

Incisional hernia. 1 

Bladder calculi. 1 


Table 4. Complications following transurethral resection 


Hemorrhage 

Cystotomy required for adequate control. 11 

Additional transurethral coagulation. 30 

Bag catheter pressure adequate for control. 9 

Extravasation of urine. 6 (1 fatal) 

Pyelonephritis (severe). 12 (2 fatal) 

Myocardial infarction. 6 (3 fatal) 

Cardiac failure. 3 (2 fatal) 

Vegetative endocarditis. 1 (1 fatal) 

Epididymitis. 33 

Stricture of urethra and meatus. 30 

Persistent low grade urinary infection (over three months). 21 

Partial incontinence of urine. 8 

“Atonic” bladder. 8 

Pulmonary embolism. 4 (1 fatal) 

Cerebral thrombosis. 1 (1 fat^) 

Phlebothrombosis. 1 


Table 5. Mortality 



DEATHS 

% MOriAUTY 


11 

1.4 


Suprapubic. 

12 

8.5 


Total. 

23 

2.60 


Table 6. Causes of death 

Pyelonephritis with uremia. 

Cardiac failure. 

Myocardial infarction. 

Pulmonary embolism. 

Hemorrhage. 

Carcinomatosis.. 

Extravasation of urine. 

Cerebral thrombosis. 

Doubtful. 


4 

4 (autopsy on 2) 

3 

4 
2 
1 
1 
1 

3 (no autopsy) 
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sclerosis, and coronary heart disease were not considered as contraindications 
to surgery with proper medical management, although in many cases they defi¬ 
nitely increased the risk. 

The most serious complications following either type of surgery are seen to 
be those occurring in the cardiovascular system. This is undoubtedly due to the 
age group of these patients. Hemorrhage is seen to be the next most frequent 
serious complication. Bleeding of significant degree occurred quite frequently 
following transurethral resection but there were no cases where death was at¬ 
tributable to bleeding alone. It has been our practice to return the patient 
promptly to the operating room for inspection of the prostatic bed and coagula¬ 
tion of the bleeders through the resectoscope, rather than to attempt to control 
bleeding by catheter alone. In cases where this did not suffice, suprapubic cystot¬ 
omy and suture or packing were done without delay with complete control of 
bleeding. 

Table 7. Site of gland 

Gm. 

Suprapubic 

Largest. 200 

Smallest. 10 

Average. 64.4 


Transurethral 


Largest. 90 

Smallest. 1* 

Average. 14.1* 


* This compilation makes no distinction between benign prostatic hyperplasia, vesical 
neck contracture due to fibrosis, median bar or small median lobes. Secondary and repeated 
tissue removals arc also included in this figure. 

Extravasation of urine following transurethral resection is a complication 
which must be constantly kept in mind. Those cases in which the extravasation 
was recognized promptly and where immediate cystotomy and adequate drain¬ 
age was provided made a rapid and uneventful recovery. In one patient where 
adequate drainage was delayed death was the result of intraperitoneal extravasa¬ 
tion and peritonitis. 

The initial transurethral resection was not complete in 58 patients. Some of 
these operations were planned in two or more stages, due to the size of the gland 
or the desire to limit operating time because the patient presented as a poor 
operative risk. In a very few instances the procedure was not completed because 
o troublesome bleeding or systemic complications occurring during resection. 

• cu rc-rescclions were done in patients in whom the operation was thought to 

complete in the first instance but who did not regain good urinary function in 

a s iort period of time. A second procedure was then done without delay. 

H has been our policy to rc-cxaminc ail patients who have difficulty voiding or 
who fad to empty the bladder within the first 4 to 7 days following the removal 

• ic catheter. These patients arc re-examined with the resectoscope and any 
atmng obstructing tissue is removed about a week after the initial resection. 
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It is our belief that following an adequate resection, the majority of patients will 
void well without pain and will usually empty the bladder completely within a 
week or ten days. 

Epididymitis occurred chiefly during a period when routine vasectomy was 
not done. Routine vasectomy is now done on all patients except the younger age 
group and epididymitis is a very infrequent occurrence. Stricture of the urethra 
occurs most frequently at the meatus and is prevented in many cases by ade¬ 
quate meatotomy at the time of surgery. Some patients were treated by meatot- 
omy during the follow-up period. Stricture or contracture of the vesical neck 
following suprapubic prostatectomy occurred in 11 patients and was adequately 
treated by dilation with sounds in eight. Two patients had obstructing scar tis¬ 
sue removed by transurethral resection, and in one suprapubic cystotomy was 
repeated for intravesical removal of obstructing tissue. 

The mortality figures show a considerably higher death rate following supra¬ 
pubic prostatectomy. This is apparently due to the embolic and cardiac compli¬ 
cations associated with the aftermath of a more major surgical procedure. The 
mortality following transurethral resection is comparable with that reported by 
other authors who have enjoyed a similar experience. 

SUMMARY 

A group of 866 patients undergoing prostatic surgery was reviewed in order to 
present our experience and in an effort to determine complications which might 
be avoided. 

Study of these cases indicates that further efforts to reduce the mortality and 
morbidity should be directed chiefly to careful preoperative study and prepara¬ 
tion of patients with significant cardiovascular disease. 

In our hands, transurethral resection has been the safest procedure in these 
poor risk patients. 

New Haven Hospital, New Haven 4, Conn. (G. J. B .) 

Johns Hopkins Hospital, Baltimore 5, Md. ( J. W. K.) 
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PROGRESS IN SUPRAPUBIC PROSTATECTOMY 


JOSEPH C. BERDSALL,* GEORGE C. POORE, H, M. BURROS axd D. S. LIAXG 


The fundamental principles in the successful management of the patient with 
prostatic hypertrophy demand first, a thorough preoperative cvstoscopic and 
rectal examination to determine the operative procedure most suitable for the 
relief of the obstructive process, and second, an adequate study of the patient’s 
fitness to withstand the indicated operation. 

Due consideration must be given to any co-existing vesical or systemic disease 
which may influence one’s final decision and also deference must be paid to the 
preference and special proficiencies of the operator in those cases where any pro¬ 
cedure might be used with equal prospect of an excellent result. 

For the comparatively young man who at mid-life develops a large obstructive 
prostate gland at a time when he should have many useful years ahead of him 
both ns a breadwinner and as a husband we have favored the suprapubic enuclea¬ 
tion, because it nearly always gives us functional end results most gratifying to 
the patient and the prompt restoration to health equally gratifying to the 
urologist. We also like to stress this method in teaching since it permits the si¬ 
multaneous correction of bladder lesions and its infrequent complications are 
easily controlled. 

hith the demand for hospital beds and the skyrocketing of the cost of hos¬ 
pitalization have come time saving factors. We use nil that are applicable and 
ran show a gratifying decrease in hospital days with no loss of safety to the 
patient. 

Ibc purpose of this paper is to compare statistically two series of patients, 27 
each, who were submitted to suprapubic prostatectomy by urologie residents 13 


jear.s apart, in order to show progress in this short time period. The two tech* 
unities used have numerous variations although the basic method is the same. 
- < \ orates of the recently introduced retropubic operation have maintained that 
' s Uincipai advantage lies in the fact that the postoperative course is short and 
me of suprapubic drainage of urine. We shall show in this report that the simpler 
Biethod results in just as short a postoperative time with the added 
tin * ,p ' n K technically easier to perform, and requiring less operative 

hvivnique employed in the first group of cases to be reviewed from the 
'U7-1P3S involved the use of the bulky Pilcher hag and a large supra- 
v !j"- * Rl ' M!l!IC b'be (lig. 1, .1). After removal of these agents, a urethral catheter 
<llU ^ ’ u P* :lcc - Urethritis, infected prostatic bed. and epididy- 
riow followed: days of blood stained urine were the rule; healing was 

^ < r , and hospitalization up to a month or longer occasioned little comment, 
•'■till' |'■ In, '*bod used in the 1949-1 find series follows: While the patient is 
11 , ' l!s roi>m :l 221 Foley catheter with 30 cc hag is inserted into the bladder. 

r uig* .ire used for very large glands. 1 After anesthesia has begun, the bind- 
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der is irrigated with silver nitrate solution 1: 10,000 and filled with sterile water. 
Through a median hypogastric incision the bladder is exposed in the usual man- 
nei and the peritoneal fold reflected upwards. The bladder is opened and emptied 
by suction. The bladder wall is then thorough^ inspected using Deaver retrac¬ 
tors. The tip of the Foley catheter is grasped with a curved Kelly hemostat, 



Hypertrophied prostate represented by lightly 
shaded area at bate of bladder. 



Following enucleation a Foley hemosfolic catheter 
Is injected through the urethra. An Oxycel Con* 
is perforated with a forceps, slipped on to t h** 
catheter, and placed about the bag, which is 
then inflated. 



Oxycel-covered Foley bag is drawn into the 
fossa to control bleedmg from the prostatic bed. 
later, inflation of the bag is reduced and Anally 
the catheter u removed through the^urethra. 


Oxycel gradually disintegrates without «n*erfe» 
ing with healing of the wound. Bladder irngn 
tions may be performed as usual. 


Fro. 1. After Parke, Daws & Co. 


drawn up out of the wound, and held over the ^mphysis out of the way. The 
prostate gland is then enucleated after the method of Squier. Rectal counter- 
pressure is used only if enucleation is difficult. A sponge on a long forceps is 
pressed into the prostatic cavity to control bleeding while the bladder neck is 
inspected. A modified Hartmann punch is used to remove any obstructing tissue 
or for cutting through a Ivypertrophied interureteric ridge or bar. An oxycel 
Folev cone is placed on the catheter as illustrated (fig. 1, B) and an initial 10 ce of 
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Wfl tcr is placed in the bag. The catheter is then drawn down until the oxycel and 
partially inflated bag lie entirely within the prostatic fossa. The bag is then dis¬ 
tended until it fills the prostatic bed, 20 cc additional water usually being added 
for this purpose. The bladder is then closed from below upward using No. 1 
chromic continuous sutures through all layers of the bladder wall. An open end 
Pezzer catheter (22 or 24F) is placed in the upper end of the bladder wound and 
anchored as shown in figure 1, B. It is not sutured to the bladder. After placing 
a drain in the prevesical space the recti muscles are approximated with a few 
interrupted No. 1 plain cat gut sutures. The fascia is closed with continuous No. 

1 chromic gut. The 6kin is closed with interrupted vertical mattress sutures of 
silk. Both the Pezzer catheter and drain are sutured to the skin using single silk 
sutures. Only such traction is used on the Foley catheter as may be necessary to 
keep it in the prostatic fossa for the control of bleeding. 

Four hours postoperatively, traction is released and the bag is deflated until 
there is just enough fluid remaining to keep it indwelling, 5-10 cc being sufficient 
for this purpose. Irrigation is not used unless the tubes become blocked and then 
sterile water is forced gently through the Foley catheter and out the Pezzer cathe¬ 
ter until drainage is free. Usually there is no fresh bleeding. The Pezzer supra¬ 
pubic tube and prevesical drain are removed the following morning (about 18 
hours postoperatively) and the urethral catheter remains in place 7 days. Each 
morning the bladder is gently irrigated to remove small collections of the disin¬ 
tegrating oxycel gauze. In case of a poorly draining catheter it may be replaced 
to prevent re-opening of the suprapubic wound. Smears and cultures of the urine 
are taken both pre- and postoperatively and the antibiotics of choice used 
promptly. Ambulation begins usually on the second or third day. The catheter 
is not clamped at any time even though the patient may be out of bed. 

The first case summary illustrates a typical history of the series of 1937—1938. 
A 76-year-old white man was admitted with symptoms of difficulty in urina¬ 
tion and dysuria of 2 years’ duration. The prostate was grade 2 by rectal exami¬ 
nation and cystoscopy. Three ounces of residual urine were present. 

Laboratory studies were negative. An internist said that the patient was a 
good surgical risk. 

Suprapubic prostatectomy was performed, usings Pilcher bag and traction for 
hemostasis. A rubber drainage tube 1 inch in diameter was sutured to the upper 
angle of the bladder and brought out the lower angle of the wound alongside a 
one-half inch rubber tube drain placed in the space of Retzius. The wound was 
cosed in layers. Traction was released in 5 hours and the bag emptied in 18 hours. 

e space of Retzius drain was removed on the second postoperative day, at 
w ic i time an indwelling 24F Robinson catheter was inserted. On the eighth 
Postoperative day unilateral epididymitis developed, necessitating removal of 
c urethral catheter until the twentieth postoperative day. The wound closed 
and the patient became dry suprapubically on the twentv-third dav but a pin- 
pomt leak developed on the twenty-ninth day. This was closed solidly by the 
" Y, n r, h <ir ‘ y w,l0n ,hc catheter was removed and the patient was allowed 
i u rf 'd for the first time. By the time of discharge on the forty-first day he 
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was voiding with perfect control, without residual, and had reg ain ed sufficient 
strength to climb a flight of stairs without effort. Pathological diagnosis of the 
gland was “benign prostatic hypertrophy.” 

A typical average history taken from the 1940—50 series follows for comparison: 

A 67-year-old Negro was admitted through the accident ward with acute uri¬ 
nary retention. Symptoms of three to four months’ duration were diurnal and 
nocturnal frequency (6-8 times at night), difficulty in starting the stream and 
occasional dribbling. The prostate was graded 2 plus by both rectal and cysto- 
scopic examination. A Foley catheter was inserted, obtaining 5 ounces of residual 
urine. 


Table 1 . Comparison of statistics 



YZAK 

1937-38 

1949-50 

Total cases reported. 

27 

27 

Average age of patient. 

64.1 

63.3 

Average preoperative days. 

18.7 

6.2 

Average postoperative dayB. 

35.2 

10.5 

Average hospitalization days. 

53.9 

16.7 

First day dry. 

17th 

2nd 

Day of voiding. 

25th 

7th 

Complications: 



Incontinence. 

2 (mild) 

0 

Epididymitis. 

5 

1 

Peri-urethral abscesB. 

1 

0 

Secondary hemorrhage. 

0 

1 

Wound breakdown. 

1 

0 

Cerebral accident. 

1 

0 

Coronary occlusion. 

1 

! 

0 

Total:. 

11 

2 

Deaths: 



Pulmonary embolus. 

0 

1 

Coronary occlusion. 

2 

1 


The medical survey classed the patient as a good risk. The laboratory studies 
were negative except for a mixed urinary tract infection Gram positive and 
negative rods for which the patient was given gantrisin, 1 gm., q.i.d. and crysti- 
cillin, 300,000 units daily for 3 days preoperatively. 

A suprapubic prostatectomy was performed using a No. 22 Foley 30 cc bag 
with oxycel cone for hemostasis. A 24F open end Pezzer catheter was used for 
suprapubic drainage and a Penrose drain placed in the space of Retzius as dem¬ 
onstrated in figure 1, B. The suprapubic Pezzer catheter was removed toget er 
with the space of Retzius drain 16 hours postoperatively. No suprapubic dra ' Q ^ e 
followed their removal. The patient was ambulatory on the second day an 
urethral catheter was removed on the morning of the seventh day. He voi 
well that day without residual urine and was discharged the next morning, e 
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was seen in the clini c periodically for the next- 2 mouths. The urine became clear 
within a month after discharge. 

Table 1 reveals some interesting figures. Two groups of patients were evalu¬ 
ated with their age group being 64.1 years to 63.3 years. In the 1937 series the 
average preoperative hospital days were 18.7 compared with 6.2 in the recent 
group. In all the first series the large suprapubic tube was removed on the fifth 
postoperative day leaving a sinus that filled in slowly while in the second series, 
the small suprapubic tube was removed on the first- postoperative day and the 
tissues promptly closed. The postoperative time of urethral catheter drainage 
averaged 25 days in the older series compared with 7 days in the new group. 
Complications such as epididymitis were reduced from 25 per cent to 4 per cent 
and the average postoperative days from 3542 to 10.5 which is very significant in 
these days of crowded hospitals. 

It is our belief that the improvement in results may be explained by eight 
points: 1) the use of small tubes; 2) earlier release of tension on the urethral bag; 
3) earlier removal of all tubes; 4) the use of antibioties; 5) the use of the Foley 
catheter bag in place of the Pilcher bag; 6) oxycel gauze as a hemostatic agent; 
7) routine transfusions and indicated intravenous therapy; 8) early ambulation. 

CONCLUSIOXS 

A comparison of methods is presented to show progress in suprapubic prosta¬ 
tectomy. 

Results of comparable series of cases done by resident urologists in the years 
193S and 1949 are presented. 

There has been a steady trend towards shorter hospitalization of the patient. 
The antibiotics and improved methods of drainage and hemostasis have de¬ 
creased the incidence of morbidity in suprapubic prostatectomy. 

Euclid Clinic, Euclid, Okie (G. C. P.) 



The Journal of Uboloqt 
YoL 68, No. 4, October 1952 
Printed in UJ5.A. 


EVALUATION OF CURRENT TREATMENT OF PROSTATIC CANCER 

HERBERT BRENDLER 

From the Department, of Urology and Urology Research Laboratory, New York University 

Post-Graduate Medical School , New York University-Bellevue Medical Center, New York 

Prostatic cancer is a problem of increasing importance. Fifty years ago Richard 
Wolff was able to collect only 83 cases from the world literature. Today we know 
from routine autopsy studies that at least 14 per cent of men over 50 harbor 
this disease in one form or another. 1 Using this figure, Hinman has calculated 
that there are in this country today 3,000,000 men over 50 with prostatic cancer,* 
which makes it the most common malignancy in the aging male. 3 Among all 
men dying of cancer, Smith'* found it to be exceeded only by cancer of the stom¬ 
ach and bowel. By careful study of a series of 50 consecutive prostates obtained 
from men over 50, Baron and Angrist 6 found carcinoma in 23, or 46 per cent. 
Although this figure relates to occult cancer, its potential significance cannot be 
ignored. With life expectancy improving, the percentage of men eligible for 
clinical prostatic cancer is steadily increasing. 

Early diagnosis is difficult. The disease is insidious, causing few symptoms until 
late in its course. At the time of the first examination in 90-95 per cent of patients, 
the malignant process is too advanced for surgically curative measures. In most 
cases where the growth is deemed potentially curable by radical surgery, the 
disease has been asymptomatic preoperatively, having been discovered quite by 
accident on routine rectal examination. 

Progress has been made in the palliative treatment of patients with advanced, 
incurable disease. Largely as the result of the original contributions of Huggins 
and those working with him, most prostatic cancer patients now live more com¬ 
fortably, and possibly longer, than their predecessors did in the pre-endocrine 
era. Today, with research in prostatic cancer proceeding at clinical and experi¬ 
mental levels in a number of institutions, the outlook for the future is hopeful. 

The ultimate yardstick of the effectiveness of any form of therapy is its ability 
to cure the disease. In prostatic cancer, where the percentage of actual cures has 
been so low, it has been convenient to use comparative studies based on the ability 
of different methods of treatment to prolong life beyond the expectancy of un¬ 
treated cases. 

Such studies have approached the problem in several ways: 1) number of sur¬ 
vivors, apparently without disease, after a specified period, usually 5 years, 

Read before the Second National Cancer Conference, Cincinnati, O., March 4 ; 1952. 

This work was made possible by a Grant-in-Aid from the American Cancer Society up „ 
recommendation of the Committee on Growth of the National Research Council, ana } 
research grant from the Division of Research Grants and Fellowships of the isati 
Institutes of Health, United States Public Health Service. 

Damon Runyon Cancer Research Fellow. 

1 Rich, A. R.: J. Urol., 33: 215-23,1935. 

* Hinman, F.: J. A. M. A., 135: 136-41, 1947. 

* Hinman, F.: Calif. Med., 68: 338-43, 1948. 

4 Smith, G. G.: J. Urol., 64 : 671-80, 1950. 

* Baron, E. and Angrist, A.: Arch. Path., 32:787-93, 1941. 
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2) number of patients dead of the disease after a specified period, usually 5 years; 

3) the average duration of life after diagnosis or institution of therapy. 

The comparative merits of these methods need not be discussed at this time. 
It is pertinent, hovrever, to point outthatsuch studies, while of value in indicating 
trends, can be mislea din g, unless coupled with a thorough knowledge of the nat¬ 
ural history of prostatic cancer. Unfortunately, this knowledge is only partially 
within our grasp today. The tendency to draw specious conclusions regarding 
absolute curability from analysis of a 5-year series is all too common today, and 
certainly to be deplored. 

Before treating patients with prostatic cancer, it has been customary to class¬ 
ify them as either early or advanced, according to certain simple clinical criteria 
(table 1). In those cases where rectal examination is inconclusive, biopsy of the 
prostate must be resorted to. Sternal aspiration biopsy may also be of aid in 
doubtful cases.* 


Table 1 . Classification of prostatic cancer 

I. Rectal examination 

a. Early—i.e. limited to the gland proper 

b. Advanced—i.e. beyond the gland proper 

II. Bone x-raye 

a. Without metastases 

b. With metastases 

III. Serum acid phosphatase 

a. Normal 

b. Elevated 


EARLY PROSTATIC CANCER 


It is generally agreed that radical perineal excision of the prostate, seminal 
vesicles and adjacent bladder neck is the treatment of choice when the cancer 
is confined to the prostate itself. This operation, first carried out by Young in 
1904, was not hastily improvised, but was based on a thorough understanding 
of the pathogenesis of the disease. Modifications which ignore the fascial planes 
along which prostatic cancer spreads, and which do not remove intact the seminal 
resides and their fascia, the bladder nock and apex of the gland, fail in their 
purpose. 


Jewett 1 has reviewed 222 radical perineal prostatectomies done at the Brady 
rologienl Institute from 1904 to 194S (table 2). Of 78 patients with cancer con- 
ined to the prostate on rectal palpation, 51.3 per cent lived 5 years or longer, 
wit iout evidence of the disease. Of 43 with cancer confined to the prostate on 
metn ^pa'pation, 2S per cent lived 10 years or longer, the maximum survival be- 
”' K *''° patient who lived 10 years subsequently showed evidence of 

cancer. This is as close to an absolute cure as one can hope for. 

though Jewett found that the perineural lymphatics were frequently in- 


’ slSSl Hi’V n J • Urol. 

Jcwe.t, H. J.: J, Urol., Cl: 277-S0, 1019. 


,C2:332-39,1010. 
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volved histologically, the 10 year figures show that distant metastases should 
not be inferred from this finding, as some have stated. This confirms Moore’s 
statement in 1935 s that,, although perineural lymphatic infil tration occurs early 
in prostatic cancer, distant lymphatic invasion is a late phenomenon of the dis¬ 
ease. 

Of great significance is the fact that the actual prostatic disease in Jewett’s 
cases almost always exceeded the impression gained from rectal palpation. This 
finding points up the necessity for carrying out the operation as radically as pos¬ 
sible, according to the principles described by Young. It also provides a rationale 
for the institution of endocrine treatment in all patients undergoing radical 
prostatectomy. 9 - 10 

The applicability of the radical operation is, unfortunately, low. Patients must 
be good surgical risks, although the operative trauma is little more than that of 
a simple enucleation. It is doubtful whether patients over 70 should be subjected 
to the operation, in view of the limited life expectancy in older men. However, 
each case must be individualized. Jewett found the operation applicable in 11.2 

Table 2. Radical perineal prostatectomies, 1904 io 1948 


(From Jewett) 

Total. 222 

Microscopically-proved prostatic cancer. 190 

Cancer limited to prostate on rectal examination. 78 


6 year closed series. 78 

Lived 6 years or longer. 40 (51.3%) 


10 year closed series. 43 

Lived 10 years or longer. 12 (28%) 

per cent of all patients admitted with prostatic cancer to the Brady Urological 
Institute. This is higher than in most clinics, where figures run about 3-5 per 
cent. 

Operative mortality is low, about 3 per cent. Impotence follows radical prosta¬ 
tectomy in most, if not all, patients. The incidence of other postoperative com¬ 
plications is comparatively low, the most common one being urinary inconti 
nence, which occurs in 12 per cent of patients. 


OCCULT PROSTATIC CANCER 

The treatment of clinically unsuspected, or occult, prostatic cancer discot crcd 
on subsequent histological examination after simple prostatectomy for apparcn J 
benign enlargement of the gland, has been the subject of debate recent y. 
man Jr. and Hinman 11 have reported a closed series of 14 patients discover o 
have occult prostatic cancer after transurethral resection, and who were fo ow 
for at least 5 years (table 3). Five of these patients subsequently had ra ica 


* Moore, R. A.: J. Urol., 33:224-34,1935. _ 

• Colston, j. A. C. and Brendler, EL: J. A. M. A., 134: 845-53, 1947. 
J0 Harrison, J. H. and Poutasse, E. F.: Am. J. Med., 11: 55-66, 1951. 
11 Hinman, F., Jr. and Hinman, F.: J. Urol., 62 : 723-29, 1949. 
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perineal prostatectomies as well; their average survival was 67.8 months The 
comparable 5 year figure for the other 9, treated only with transurethral resec¬ 
tion, was 36.8 months. On the basis of these data, these authors have recom¬ 
mended radical surgery as the treatment of choice for occult prostatic cancer. 

Nesbit and Baum i: have recently questioned this opinion. They have reported 
an analysis of 42 patients with occult prostatic cancer treated conservatively, 
i.e. by transurethral resection. Fourteen patients died of causes other than 
prostatic cancer. Two of the remaining 28 died of the disease, but the rest were 
alive and apparently well up to 12 years after the original diagnosis. Because 
of these figures, as well as the advanced ages of their patients, Nesbit and Baum 
doubt the necessity for radical surgery in patients with occult prostatic cancer. 

As further evidence for their stand, Nesbit and Baum have drawn on a report 
by Thompson in 1942;«they state that be “reported a 60.9 per cent 5 year sur¬ 
vival in 112 patients in whom clinically unsuspected adenocarcinoma was dis¬ 
covered following transurethral prostatectomy.” A careful review of Thompson’s 
article discloses that: 1) none of the patients in his series (887 in all) were con¬ 
sidered as occult. In fact Thompson states clearly that all were diagnosed pre- 

Tabix 3. Occult prostatic cancer; B year closed series 
(From Hinman Jr. and Himnan) 


Number discovered after transurethral prostatectomy. 14 

Treated with transurethral prostatectomy alone. 9 

Average survival. 36.8 months 


Treated with radical perineal prostatectomy. 5 

Average survival. 67.8 months 


operatively as prostatic carcinoma. 2) The 112 cases cited by Nesbit and Baum 
from Thompson's report do not represent patients with occult cancer, but rather 
the number classified histologically as grade 1 (Broders). The term "occult” 
simply refers to cancer not suspected preoperatively; its histological grade of 
malignancy according to Broders (or any other method) may vary widely from 
relatively benign to extremely malignant. 3) The 60.9 per cent survival figure 
quoted by Nesbit and Baum alludes, not to tbe foregoing 112 patients, but only 
to 23 with grade 1 malignancies who were followed by Thompson for 5 years. 
Of these, 14, or 60.9 per cent were alive at the end of that time. 

Neither the Hinmans, nor Nesbit and Baum have presented convincing evi¬ 
dence in support of their arguments, primarily because neither series is large 
enough for statistical purposes. Although further data bearing on this question 
arc extremely necessary before reaching a decision, it is possible at this time to 
approach the problem from certain logical considerations. 

stated previously, occult prostatic cancer may range widely in its degree 
n. malignancy, as judged histologically. Similarly, there may be considerable 
vanahon m iis inherent ability to grow and metastasize; unfortunately, we have 


u -Y'd , r T ur T w - C-: j. Urol.. 65: SCO-91,1951. 

It- )...,oon, Cj. J.: J. A.M. A., 120: 1105-00, lOi; 
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no way of measuring this biological potential at present. Finally, despite its 
comparatively small size, as judged from our inability to diagnose it on rectal 
palpation, occult prostatic cancer may be early or late from the temporal stand¬ 
point. 

We are, therefore, obliged to consider occult prostatic cancer simply as a form 
of carcinoma which is limited to the gland proper, and to treat it as such. Thus, 
it becomes mandatory at this time, and until convincing evidence to the con¬ 
trary be submitted, that the patient with occult prostatic cancer be given the 
benefit of radical prostatectomy, providing, of course, that he be a suitable can¬ 
didate from the standpoint of physical condition and life expectancy. 

The frequency of occult prostatic carcinoma, with subsequent development 1 
of clinical cancer after simple prostatectomy, has led Smith and Woodruff 11 to 
recommend the use of total prostatectomy (without removing the seminal vesicles 
or a cuff of bladder) in selected cases with apparently benign enlargement of the 
gland. These observers advise it in those individuals who, because of symptoms, 
require an open operation, and in whom general condition, age and sexual habits 
offer no contra-indications. Further reports on the use of this procedure will be 
awaited with interest. The main objection to its adoption as standard practice 
is of course, the postoperative occurrence of impotence and urinaiy incontinence. 

The use of the retropubic approach for radical prostatectomy has been re¬ 
ported. 18 The greatest disadvantage of this method is that the posterior aspect 
of the gland is inaccessible for biopsy under direct vision. Also, fascial planes 
cannot be identified as carefully as they can be from the perineal aspect. Finally, 
most observers agree that it is technically more difficult than the perineal opera¬ 
tion. 


ADVANCED PROSTATIC CANCER 

The treatment of the patient with prostatic cancer which has spread beyond 
the imm ediate boundaries of the gland is no longer directed toward a cure, but, 
instead, is concerned with a limited, twofold objective: 1) relief of urinaiy symp¬ 
toms, and 2) endocrine control of the tumor. 

Transurethral resection has been the most widely used surgical method for 
dealing with the problem of bladder neck obstruction due to prostatic cancer. 
In the great majority of cases it has proved of great benefit. A certain number 
require multiple resections to cope with continued growth of the neoplasm. In 
a few patients marked irritability of the bladder and posterior urethra develops 
following transurethral resection. These people are better treated with permanent 
suprapubic cystostomy. 1 * 

The question has often been asked whether transurethral resection stimula 
growth in the residual cancer. Many of us have seen occasional cases where e 
clinical course has suddenly taken a rapid turn for the worse after transuret ra 
resection. Possibly this is post hoc reasoning. Flocks 1 * has found no evidence 


i« Smith, G. G. and Woodruff, L. M.: J. Urol., 63: 1077-80, 1950. 

11 Memmelaar, J.: J. Urol.,62:340-48,1949. 

18 Flocks, R. H., Harness, W. N., Tudor, J. M. and Prendergast, L.: J. 
1951. 


Urol., 66:393-107, 
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substantiate it. Nevertheless, because of such experiences, some individuals, 
notably Slaughter, 17 have completely abandoned transurethral resection in favor 
of cystostomy in those patients in whom the obstructive symptoms are not re¬ 
lieved by endocrine therapy. 

For the treatment of the very large advanced cancer, open perineal or supra¬ 
pubic resection of obstructing tissue has been favored by some. The results are 
said to compare favorably with those resected transurethrally, and the necessity 
for repeated operations is said to be obviated. 

Endocrine measures alone are effective in certain instances in relieving the 
obstructive symptoms. Such cases, however, are in the minority, although there 
is some difference of opinion concerning this. 

Some workers have attempted to widen the scope of the radical operation to 
include selected, nonmetastatic cases in which, on initial rectal palpation, the 
malignant process seems not to have extended very far beyond the immediate 
confines of the prostate. A certain number of these borderline advanced cases 
have responded so satisfactorily to endocrine therapy with respect to prostatic 
size, induration and degree of fixation, that radical prostatectomy has subse¬ 
quently been undertaken in order to afford these patients the chance for a com¬ 
plete cure. It has also been stated that the operation is rendered easier technically 
by preliminary estrogen administration.* Scott and Parlow 1 ® have recently re¬ 
ported the use of this procedure in 22 patients, 13 of whom were followed for at 
least 3 years, all 13 being alive at the end of that time. Preoperative estrogens 
were given for an average of 15.6 months. 

One of the early explanations for the seemingly beneficial effect of estrogen 
treatment in such cases was that it induced the prostatic neoplasm to recede 
from the marginal areas by depriving the more actively growing peripheral cells 
of necessary androgen, thus destroying them.® In the light of subsequent evi¬ 
dence this reasoning seems fallacious. Pathological examination of specimens 
removed by radical excision after estrogen administration has disclosed persis¬ 
tence of adenocarcinoma in e.xtraprostatic structures.* • 18 Furthermore, careful 
histological study has shown no tendency for increased cell destruction in periph¬ 
eral areas as compared with the center of the neoplasm. 

In view of the foregoing, grave doubts arise as to the value of preoperative 
endocrine therapy in these advanced cases. To begin with, as Jewett has shown/ 
it is quite likely that the malignant process will prove even more extensive histo¬ 
logically than pictured from rectal palpation. If we couple this knowledge with 
the histological proof that endocrine therapy docs not completely destroy malig¬ 
nant eelh situated in the extraprostatic tissues, there seems little reason to hope 
t lat we can transform an advanced cancer into one which is surgically curable, 

at ’/. capable of complete removal by Young’s operation. Perhaps future stu- 

iC'. wi demonstrate the value of combined endocrine and surgical therapy in 

>c - - o. c.line advanced cases. At this time, however, statistics are too meager 
to permit conclusions. h 


u s&f'uAr' " communication. 

1 A. L.: J. Urol., «: 1093-1107,1931. 
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The recent trend toward extensive pelvic surgery for the eradication of bladder 
cancer has prompted some workers to advocate complete prostato-vesiculo- 
cystectomy with pelvic lymph node dissection for selected cases of advanced 
prostatic cancer as well. In this connection the findings of Amheim in 1948 are 
of interest. 19 In studying lymph node metastases from prostatic cancer in 176 
autopsy cases, this investigator found the peri-aortic nodes most frequently in¬ 
volved, in about 49 per cent, and the iliacs in only about 34 per cent. Surprisingly, 
the tracheobronchial nodes were invaded almost as frequently as the iliacs, in 
about 27 per cent. These findings seem to contravene the desirability of pelvic 
node dissections in advanced cases. 


ENDOCRINE TREATMENT 


The palliative treatment of inoperable prostatic cancer by methods based on 
androgen control has proved one of the milestones in the continuing struggle to 
conquer this disease. Although no actual cures are on record, the recent survey 
by Nesbit and Baum 50 of the results of endocrine treatment of 1818 cases has 
shown an apparent increase in the percentage of 3 and 5 year survivors among 
treated cases, as compared with a series of untreated controls reported by Nesbit 
and Plumb in 1946. 21 This apparent improvement in longevity has been found 
in patients with or without metastases. The combination of castration and 
diethylstilbestrol has seemed to be most effective in the nonmetastatic group. 
In those with metastases, castration alone appears to have been as effective as 
combined therapy, so that it seems that estrogen administration has added little 
in the treatment of these cases. Further evidence of this is found in the metastatic 
patients treated with stilbestrol alone; their 5-year survivals have been only 
slightly more than the untreated controls. 

In a careful analysis of these statistics, it is troublesome to note that, whereas 
all of the controls died of prostatic cancer, a considerable number of the treated 
cases (up to 33 per cent) died of other causes. It is not clear whether the latter 
were excluded from the actual survival statistics, as they certainly should have 
been. If, as it appears, they were included, then the results of the study are mean¬ 
ingless. 

A few remarks are also in order concerning the validity of the control series 
employed in the above comparative study. These cases consisted of 795 patients 
seen prior to the advent of endocrine therapy; of this group 605 died of prostatic 
cancer. Those without evident metastases totaled 273; 90 per cent of this group 
were dead in 5 years. There were 231 with metastases, of whom 94 per cent were 
dead in 5 years. Of significance is the fact that 239, or about 40 per cent, of the 
605 who died of prostatic cancer, received no treatment whatsoever . In view of the 
fact that patients receiving endocrine treatment today are also afforded the 
benefit of modem surgery, antibiotics and improved medical care, the validity 
of the above series for control purposes in a comparative study of endocrine 
methods of treatment may be seriously challenged. 

At present, therefore, it may be stated that, although there is no question as 


i* Amheim, F. K.: J. Urol., 60:599-603,1948. 
10 Nesbit, R. M. and Baum, W. C.: J. A. M. 
Nesbit, R. M. and Plumb, R. T.: Surgery, 


A., 143: 1317-20,1950. 
20:263-72, 1946. 
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to the palliative value of existing endocrine measures in advanced prostatic 
cancer, no convincing proof is at band tbat such measures will actually arrest 
the inexorable course of the disease. The need for adequate controls and treated 
cases, selected irithoul bias, becomes a matter of incalculable importance in any 
attempt to evaluate the ultimate effectiveness of endocrine therapy. 


TREATMENT OF RELAPSE 

Despite initial improvement on endocrine treatment, the patient with ad¬ 
vanced prostatic cancer inevitably suffers recurrence or reactivation of the malig¬ 
nant process. Whether the tumor has become "androgen-independent.” or else 
insensitive to estrogens, is debatable. 11 Increasing the estrogen dosage to 1000 
rag. daily or more may be of symptomatic benefit. Sometimes changing t o another 
estrogen is helpful. TACE (tri-p-anisylchloroethylene). a synthetic estrogen, is 
currently being investigated in this regard. 

The possibility that increased amounts of adrenal androgens are responsible 
tor the relapse has led to the use of cortisone in an effort to inhibit the production 
of such androgens. Although cortisone does, in fact, suppress androgen secretion 
>n female pseudohermaphroditism, 11 Thom and Harrison have found that in 
Patients adrenalectomized for hypertension, cortisone administration leads to an 
imreaso in urinary 17-ketosteroids, although not over preoperative levels. 

Ie 11 ~ c bilateral adrenalectomy in androgen control has recently been de- 
.' n ^ Ty Huggins and Bergenstal.- 1 Pituitary radiation has been reported to 
0 benefit. Recently, however, Kelly and others-* administered a pitui- 
a D tissue dose of S,100-10,000 r to each of 3 female patients with advanced 
^ravr. Autopsy studies disclosed no demonstrable changes in the tumors, metas- 
PUuitaries, or other endocrine glands. The use of hvpophvsectomv has 
«lv been reported by Scotty 

h nn re" 1 ' CVidCUt tbuc that the endocrine treatment of prostatic cancer 

w j ( j re c< ' m Pli (, ated than the anti-androgenic concept implies. Some patients 
(1 actually benefit subjectively from testosterone," although many 

vmihr' a l )rom Pt and severe relapse. Tnumell and Duffv^ have obtained 
andrtw) ana *'^ C rcs ^ onsps '*> patients with progesterone. The use of other "non- 
< 1 'm e' tvo a ' 1 ^ ro £ ei 1 s ’ ma . v yield valuable information. 

. ^ ias been done with urethane, the nitrogen mustards and certain 
}„ rtl ^ ^*. < ! rua " vc>;? - "The results are not impressive. Radiation therapy has not 
’"jcetiotm '\ e ' ' u the past. However, recent work with intraprostatic 

rac loactive gold seems quite promising,but is too early to evaluate. 

*’ p T .tv 

, r Wilkin.; 1 ■ r " 61 : 251 - 90 , 1049 . 

.-’{•* 32, lgV)" 1 * K- -!•> Klein, It., and HoermPerg. I!.: Hull. John? Hopkins Ito<p. 



■ j 'if '‘■‘T-''- b- and Scott, W. tV. : Arch Sure . 61: 4XM0, 1930, 

Vf, 1 UufTy, B. J.: Tr. X. V. Acndcmv of ^cicncrs. senes 2,12: 

' n, ' U . If. H.: y, 
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THE EVALUATION OF BIOLOGICAL POTENTIAL 

For a fair comparison of different methods of treating prostatic cancer, it is 
essential that the disease be properly classified. It has been apparent to many 
observers that morphological criteria alone will not suffice, either gross or micro¬ 
scopic, whether based on extent of local spread, histological pattern, or degree 
of cellular differentiation. In most cases there is no correlation between the mor¬ 
phological appearance of the tumor and its behavior. Thus, we cannot predict 
the therapeutic response of a particular prostatic cancer from its histopathological 
characteristics. It follows that a need exists for methods by which the biological 
potential, or inherent malignancy, of individual prostatic cancers may be ac¬ 
curately determined. 

Park and Lees, in a recent article on the absolute curability of breast cancer, 
based on current survival statistics, make the following statement, which is, 
perhaps, applicable to prostatic cancer as well: “From an analysis of the evidence 
it has been shown that the apparent curability of cancer of the breast can be 
explained entirety in terms of the variability of growth rate.” 10 It is their feeling 
that, when most observers discuss results of different methods of treatment, they 

Table 4. Recommended plan of treatment for prostatic cancer 

I. Early—i.e. limited to the gland proper, including occult variety 

a. Radical perineal prostatectomy, and 

b. Endocrine therapy 

II. Advanced—i.e. beyond the gland proper, with or without metnstascs 

a. Surgical relief of urinary obstruction, and 

b. Endocrine thernpy 

are in reality only measuring differences in the growth rates of biologically dif¬ 
ferent tumors. 

Unfortunately, there is no satisfactory method at present for evaluating the 
growth potential of the individual prostatic cancer. The increased acid phospha¬ 
tase titer of malignant prostatic tissue, which is reflected in elevated serum levels 
in most patients with metastatic involvement, is, however, a biological property 
worth}' of further exploration. Nesbit and Baum* 1 have anatyzed the serum acid 
and alkaline phosphatase findings in patients with prostatic cancer. They have 
found that elevation of the serum acid phosphatase level in patients without 
demonstrable metastases is indicative of a worsened prognosis. Also, they have 
been able to show that, in patients with metastases, a normal acid phosphatase 
level is not a sign of low bodily resistance to the disease, and hence does not 
signify a poor prognosis. The elevation in serum alkaline phosphatase in many 
patients in response to endocrine treatment is also an interesting and frequent 
observation, which merits further study. 

CONCLUSIONS 

At the present time, no satisfactory methods exist for classifying cases of 
prostatic cancer according to their biological properties. It is apparent, thcrc- 

10 Park. W. W. and Lees, J. C.: Surg., Gynec. <fc Obst., 93: 129-52, 1951. 

31 Xesbit, R. M. and Baum, W. C.: J. A. M. A., 145: 1321-24, 1951. 
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fore, that we must devote ourselves in increasing measure to basic research in 
prostatic physiology. Current studies in the intermedian* metabolism of phos- 
phorylated compounds, and in certain nutritional aspects of prostatic growth, 
seem promising. Investigation of growth potentials of heterologousb -trans¬ 
planted human cancers and experimental prostatic tumors, as influenced lw 
hormonal manipulations, may lead to an answer. 

The present stalemate which exists in the treatment of prostatic cancer cannot 
he resolved until we gain a clearer understanding of the nature of the malignant 
process. Until then, our methods of treatment will of necessity be determined 
empirically, and we must continue to use the best that combined surgical and 
endocrine measures can offer (table 4). 

SUMMARY 

Prostatic cancer presents a formidable challenge today because of its fre¬ 
quency and the difficulty in early diagnosis. The latter factor is largely responsi¬ 
ble for the low cure rate in this disease. 

Patients with cancer limited to the prostate, including the occult variety, 
should receive the combined benefit of radical perineal prostatectomy and en¬ 
docrine therapy, until it can be shown that 10 year survival figures are better in 
comparable patients treated with endocrine measures alone. The advanced case, 
whether or not associated with metastases, is best treated by surgical relief of 
urinary obstruction and hormonal therapy. 

The use of radical prostatectomy for borderline cases of advanced prostatic 
cancer is not recommended. 

The validity of current survival statistics for endocrine-treated cases is ques¬ 
tioned because of 1) unsatisfactory controls, and 2) the inclusion of patients not 
dead of prostatic cancer. 

Phe treatment of relapse is discussed briefly. 

Emphasis is placed on the necessity of classifying cases according to their 
biological properties before drawing conclusions as to the effectiveness of differ¬ 
ent modes of therapy. 


4 he author wishes to express his appreciation to Dr. Robert S. Hotchkiss, 
1 ro.e-M.r and Chairman of the Department of Urology, New York University 

o-t-firaduate Medical School, for his helpful criticism during the preparation 
"f thi- paper. 
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MALIGNANT LYMPHOMA PRIMARILY MANIFESTED AS A 
TESTICULAR TUMOR 

H. K. TURLEY and THOMAS D. MOORE 

From the Department of Urology, University of Tennessee, John Gaston Hospital, 

Memphis, Tenn. 

1 esticular tumors are unusual in children. Literature on this subject is princi¬ 
pally comprised of individual case reports. Gilbert contributed an exhaustive 
review of 5,500 testicular tumors, collecting reports from 1803 to 1942. Only 
131 cases were found in children. The difficult} 1 ' in collecting accurate data in 
regard to testicular tumors is generally recognized. Friedman, Moore and others 
deserve credit for their efforts to standardize and simplify tumor nomenclature. 
Prior to this there was much confusion and error. New growths of the male gonad 
are exceptional to other neoplasms because they do not reproduce testicular tissue 
while other neoplasms usually reflect the architecture of the tissue in which they 
originate. 

The following case is reported principally to put on record a malignant 
lymphoma in a child primarily manifested as a testicular tumor. Lymphoma with 
early involvement of the testes is unusual, but a lymphoma which appears to be 
primary in the testicle is rare. This case is of further interest because at first it 
appeared to be an inflammatory process; at the time of exploration, the frozen 
section suggested a monocellular neoplasm, probably a seminoma. Because of 
this provisional diagnosis regional lymph node dissection was performed. The 
true nature of the tumor was not definitely knovm until later. The concensus 
of opinion of several pathologists, also that of Col. J. E. Ash and the staff of 
the Army Institute of Pathology, was that this tumor -was a malignant lymphoma, 
reticulum cell type. 


CASE REPORT 

No. 93315 J. B., a 4 year old Negro, was admitted to John Gaston Hospital 
May 23,1950 with a history of swelling in the right side of the scrotum for approx- 
imatel} r one month. He was first seen 2 weeks previous to admission in the out¬ 
patient department. The child’s mother said that the child had fallen while 
playing 2 weeks previously and since that time had complained of pain in the 
right side of the scrotum. The mother believed that no enlargement was present 
when the child was first seen; however, during the 2 week interval the mass 
appeared to increase in size and became more painful. 

Examination 2 weeks following the supposed injury revealed a small hydrocele 
which was translucent. The slight degree of enlargement and tenderness in the 
right side of the scrotum appeared to be confined to the epididymis. A tentative 
diagnosis of epididymo-orchitis was made and treatment instituted. The child 
was to return in 1 week for further observation. 

During the next examination there appeared to be progressive enlargement of 
both the testis and epididymis. Permission for exploration of the testicle was 
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granted and the child was immediately admitted to the hospital. There was 
nothing noteworthy in the past medical history except right cryptorchidism. 
This was learned from the obstetrical record. The mother was unaware of this 
condition, and it is assumed that the testicle descended to its normal position in 
early infancy. A slightly distended abdomen was noted. Several palpable in¬ 
guinal nodes were detected on the right side. The contents of the right scrotum 
were approximately twice the size of a normal testis and epididymis. In contra¬ 
distinction to the previous examination, the mass was no longer translucent nor 
tender. The urinalvsis was negative and a complete blood count was normal. 
Roentgen examination of the abdomen and chest was entirely negative. Evalua¬ 
tion of Prolan A excretion was not obtained. 



Fig. 1 


Exploration was made through a right inguinal incision. The right spermatic 
cord was isolated and prophylacticallv clamped with nibl>er covered forceps 
t*cforc the scrotal contents were inspected. An irregular, whitish-grav tumor with 
a Mnall amount of clear fluid was found on opening the tunica vaginalis. A frozen 
section examination of the tumor and a lymph node revealed a malignant neo- 
pla-m. probably a seminoma, whereupon the incision was extended and a ret- 
top'ritotiea] hliK’k lymph node dissection was done as high as the right renal 
p-dido Maliimant inlilt rat ion was noted in only one lymph node. 

11' 1 ' child s inuni'diate recovery was uneventful and he received 1330 r. u. 
throuuh both anterior and posterior portals after the operative wound had healed. 

I atholo^u-at report (S 30-lt*73t; An irregular, gravish-white mass which 
<ont.uu,si two separate nodule- was presented. The larger mass measured o by 
>> 3 i m. and npre-ented the tis-tis. The epididymis measured 3 by 2 by ] 
m lh" 'c-nuilar cap-utc appeared to U* intact although the testis and cpi- 
' IU1 •' infiltrated i>y tumor tis~ue. Microscopically the tumor was eont- 
1 1 "1 uniform ndlular shifts. These cell' were mostly polvhedr.il and had 




746 


H. K. TURLEY AND THOMAS D. MOORE 


abundant cytoplasm with large amounts of chromatin material (fig. 1). No giant 
or epithelioid cells were present. The involved lymph node showed the same 
appearance as the original tumor. A provisional diagnosis of seminoma was made 
and postoperative radiation was begun as soon as possible. Further study revealed 
this tumor to be a malignant lymphoma. 

Soon after the child returned home low grade fever became evident and a 
gradual weight loss took place. Approximately 1 month after dismissal from the 
hospital, a mass appeared in the left upper abdominal quadrant and a roentgeno¬ 
gram of the chest revealed early metastases. The child followed a steady downhill 
course and expired 3 months later. Unfortunately, the patient could not be stud¬ 
ied further after the first postoperative examination and permission for necropsy 
was refused. 

SUMMARY 

The mass in the right side of the scrotum of a young colored boy first appeared 
to be inflammatory. 

Two weeks later its malignant nature was more in evidence when it was 
explored surgically. 

The neoplasm involved the right testis and epididymis, and one regional lymph 
node was found. 

Removal of the neoplasm, retroperitoneal block lymph node dissection and 
postoperative radiation were carried out because of the malignant nature of the 
tumor although the exact pathological diagnosis was uncertain at that time. 

The final pathological diagnosis was: malignant lymphoma, reticulum cell 
type primarily manifested as a testicular tumor. Unfortunately the child expired 
several months later, and there was clinical evidence of pulmonary and abdominal 
metastases. This case represents the misleading innocent appearance of a ma¬ 
lignant testicular tumor at the original examination. 

899 Madison Ave., Memphis 3, Tenn. 
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SEMINAL VESICULECTOMY 


J. SILVA DE ASS1S 

Fror: the Department of Uroloijtj. Unircrsitu of Minas Gerais Medico] School, 
Belo Horizonte, Brazil 


The first seminal vesiculectomy was performed in 1SS9, when Ullman re¬ 
moved tuberculous seminal vesicles through the perineal route. 

A few months later, using the inguinal approach, 1 illeneuve removed, in one 
block, testicle, vas deferens and seminal vesicle, in a patient having unilateral 
genital tuljerculosis. However, further attempts by other surgeons, did not 
recommend either of the two techniques. 

Roux, Dittel. Schcde, Zuckerkandl, Young. Paucliet. among many surgeons, 
soon modified the perineal technique, the same being done, with the inguinal 
approach, by Baudot and Duval. A illard and Legueu. Despite this, the progress 
attained was minimal: several accidents during the operation and bothersome 
postoperative complications were reported. 

These facts called for new surgical techniques. In chronological order, the 
following routes were used: 

a) Trans-isehiatic, with resection of the coccyx (Schede, 1S93) 
bl Transsacral (after the Ivraske technique! with permanent bone resection 
(Schede, ISM: Routier, ISOS') 
c) Suprapubic (Young, 1900) 

dl Trans-isehiatic, with temporary resection of the coccyx, according to the 
I.evy-Sehlange technique (CholzolT. 1905) 

e) Ischiorectal (Yoelcker. 190S) 

f) Inguinopcrineal (Marion, 1909; Paucliet. 1909) 

g) Coeryperincal (Fiolle. 1911) 

h) Transrectal (SaposhkofT. 1922) 

>' Transvesical (Thomson Walker, 1924) 
j' 1 ransperitoneal (Seymour. 1932) 

1 Inis far, however, seminal vesiculectomy has not entered the surgical routine 
and ha- Kimi the privilege of a few urological services in the United States and 
f’Cirnanv. 


lhc situation of the vesicles, deeply guarded in the lesser pelvis, does not 
o.icr adequate field to such delicate maneuvers, unless there is wide exposure. 
Ik'' fact, as e\[H-cted. focussed the attention of the surgeons at all times, and 
all the routes that could lead one to the lesser jtelvis were searched. That is 
tic rc.i-on all the aforementioned approaches were tried. 

Nowaday-. ^' r m:ni >' reasons, two routes are mostly used: the jx'rineal. 
mainly m the V. S.; and the traii'ischiorectal in (dennany. 

^1 lute always had difficulties ami jx-rfornietl incontplcted operations cont- 
i J d 1>\ many a>-ridtnis. when ti-ins: the ischiorectal approach to tlic seminal 
" ' Iu Lurope. 1 have sj s*i i the same mishap in the hands of very evperi- 
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Doubtless, the ischiorectal route gives better exposure and, consequently, 
better ■risibility 7 and control than the perineal one. 

I have never been very fond of the perineal approach. It is well known by 
all of us how deep and narrow the field is when yielded by 7 this route; wedge- 
shaped on its upper extremity, a good visual control of the maneuvers is not 
always possible and the operation is mostly done by blind finger dissection, 
chiefly in the more delicate and difficult steps. 

This opinion is not an isolated one. Fuller tried to remove the seminal vesi¬ 
cles through the perineum. Adhesions and friability, narrow field, lack of visual 
control, created unfavorable conditions for the performance of the operation, 
which could not be done as previously planned. The only thing that could be 
done was a single drainage, seminal vesiculotomy. From then on, he abandoned 
the practice of the seminal vesiculectomy and performed perineal vesiculotomy 
in 700 cases, for treatment of nonspecific inflammatoiy processes, with satis¬ 
factory 7 results. But the operation was a complete failure in 7 cases of tubercu¬ 
lous spermatocystitis. 

Squier modified Fuller’s technique, thereby obtaining good exposure of the 
seminal vesicles for drainage under visual control. 

Cunningham used Squier’s technique in 116 seminal vesiculotomies, without 
casualties. He states that in some cases the adherence between the vesicles and 
their fascia is so marked that it is impossible to free them; in this instance, the 
seminal vesicles should be opened without being freed from their thick fibro- 
muscular envelopes. 

Morrissey and Smith were not convinced about the advantages of the tech¬ 
nical improvements introduced by Squier, Young and Cunningham in the 
perineal approach, and made new modifications, so as to improve the exposure 
and lessen the operative accidents and risks. They performed this perineal 
operation 135 times, among seminal vesiculotomies (more often) and seminal 
vesiculectomies. They stress the operative difficulties and present two pictures, 
from which one can see how small the specimen removed was. 

Young, notwithstanding his mastered experience with the perineal ap¬ 
proaches, points out extreme difficulties, mainly in the liberation of the vas 
and base of the vesicles, when dense adhesions have developed as a consequence 
of the inflammatory process. 

Gutierrez is very enthusiastic about perineal seminal vesiculectomy. He per¬ 
formed it 100 times, most of them during the years of 1923 and 1924, reporting 
no accidents or deaths. His patients were insane subjects admitted to the New 
Jersey Neuropsychiatric Hospital and the operations were done to eliminate 
probable infectious foci. In several of his cases, according to his statistics, there 
was no inflammation of the seminal vesicles and, in a great many cases, there 
was a slight nonspecific inflammation. However, Gutierrez also calls our atten¬ 
tion to the technical difficulties in the freeing of the seminal vesicles, when there 
is perivesiculitis. 

From what has been said in the preceding paragraphs, we can see that there 
is an agreement among the surgeons about the technical difficulties of t ie 
perineal approach, especially in the cases where the operation is indicated, re., 
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the chronic inflammatory* processes, specific or nonspecific, mth pemesicular 
inflammaton* reaction. To this fact we can add the possibility of bladder, 
rectal or peritoneal injuries, besides the great trauma to the bladder and pros¬ 
tate caused bv hard pulling. 

These circumstances directed me to approach the semmal vesicles through 
the suprapubic route, bv which means the widest exposure for operations m 
the lesser pelvis is obtained. This operation has nothing in common with the 
Young's technique, described in 1900. and soon abandoned. As a matter of 
fact, they are different. step by step including the abdominal wall incision. 

OPERATIVE TECHNIQUE 

A suprapubic midline incision is made starting at the level of the sympln sis 
and ending 2 or 3 cm. below the umbilicus. After the skin, subcutaneous tissue 
and rectus fascia are opened, the recti muscles are separated, and the prevesical 
and preperitoneal fatty connective tissue, covered by the transversalis fascia, 
is entered. Using a sponge-stick or a compress, the fatty connective tissue that 
covers the peritoneal cul-de-sac is pushed upwards. The structures being well 
recognized, two Allis forceps are placed, one in the bladder and the other above 
in the median umbilicovesical ligament. By pulling the two forceps in opposite 
directions, the exact place where the peritoneum reflects in the bladder is found. 
At this site, tlte peritoneum is opened by a transverse incision, about 3 or 4 cm. 
long, the patient having lieen previously placed in Trendelenburg position. Once 
the peritoneal cavity is opened, the zone of adherence between the peritoneum 
and bladder is determined. The serous membrane is incised again, immediately 
Mow tht- zone of adherence and over the bladder, care being taken not to 
cut on the vesical wall. This second incision is slightly larger than the first one, 
and the two incisions meet at the level of their angles. The peritoneum is freed 
from the j>elvic connective tissue, leaving the bladder (and the incised peri¬ 
toneum. which covers the bladder walll forward and outward. The peritoneal 
cavity is then dosed by a running stitch with catgut. The liberation of the 
span 1 ot Douglas is completed so that the rectovesical spare is exposed; the 
anterior surface of tlie rectum is posterior, the bladder base is anterior and in 
D'wism lit- the prostate, seminal vesicles and the terminal portions of the vasa. 

At tin- moment, the ureters are seen, bulging through their cellular cover¬ 
ing'. nmnmg obliquely on each side of the midline, downwards, forwards, and 
taw an!-. Hie iliac vos-ds are observed and crossing them anteriorly on each 
"••le. the va- i- recognized and taken on a Babcock forceps. A piece of gauze i- 
p i".•d underneath the vas on each side Indore they are doubly ligated with 
b'> . ehronue catgut, cut and coagulated. Kadi inner stump ipclvie slump! of 
‘I'" N '" Md by a sponge forceps and the canal freed as it runs through 

the b-'-er p-lviv Thi- st.-p i- not difficult. since the vas is only covered by the 
’■ •’bh'minah- propria. A self-retaining retractor two u-c l)e Qnervain V’ 


list.»l and a pliable retractor l- p!;i<-ed in the tipjx-r angle of the wound. 

• ’ - di- jv-ntomal culnlc—ac. thereby a good expo-ure of the pdvireetal 

1 I* •: g ofitam.-l. 

I.. ■ - '1 e M.rg.,,., take-, w it 1 \ In- hit hand, the two -;nmge forceps previoti-lv 
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placed in the vas stumps and, with scissors dissection, the two deferens are freed 
until they penetrate the thick fibromuseular envelopes of the seminal vesicles. 
When the upper, external ends of this covering are reached, the surgical vascu¬ 
lar pedicle of the gland is identified, doubly ligated and cut. At this site the 
vesiculo-deferential artery enters the fibrous muscular covering of the vesicle. 



Fig. t. A, freeing connective tissue that covers bladder and hides peritonea! cul-de-sac. 
B, two Allis clamps have been placed in peritoneum and bladder; traction is applied in 
opposite directions so as to detect exact line of adherence between two structures. At tins 
8ite, peritoneum is opened. C, parietal peritoneum has been opened. Dotted line Bhows 
second peritoneal incision, made just below line of adhesion between bladder and serous 
membrane. D, peritoneal incision has been closed; bladder is now extraperitoncal. Using 
a sponge stick, bladder is being freed from cul-de-sac of Douglas. Rectum is seen posteri¬ 
orly; prostate and seminal vesicles, anteriorly. 

The next step is essential; instead of opening the thick posterior layer of the 
vesicular bed, which covers and hides the gland, the surgeon places there one 
or two Allis forceps for traction. The surgeon’s left hand takes the forceps that 
hold the two vasa and the ones placed in the seminal vesicle capsule; when the 
time comes, these forceps will be used to pull backwards the seminal vesicles 
and its capsule. A Deaver retractor is placed deeply in the bladder base. The 
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Kir,. 2. . 1 , vasa dcferontia exposed after crossing external iliac vessels'loop of gauze is 
passed under them. Then, thev are cut across, between two ligatures (with chromic catgut 
No. 1); i>elvic stump is held with traction forceps, so as to make dissection down to seminal 
vesicles’ capsule easier. R, by following vasa, seminal vesicles’ capsule is being free. Note 
that dissection is carried out with curved scissors, tip being directed towards vesicles’ 
capsule in order to avoid injuries to bladder or ureters. Dissection is begun anteriorlv, then 
carried out laterally until prostate base, where ejaculatory ducti penetrate, is reached. C, 
dissection completed. Ejaculatory ducts are ligated with Xo. 1 chromic catgut. Specimen 
is removed, ejaculatory ducts being cut with electric knife. 




i n; :i 
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M-inibi'.''"" l’alhological rep >rt: Chronic, nonspecific seminal 


h (l baud |s then 
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h's is e\)m-al. 

'•>tru!. the lileT.it'tDii of the two organs i~ Mart.-d. „u m g 1„. 1= 
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Doubtless, the ischiorectal route gives better exposure and, consequently, 
better visibility and control than the perineal one. 

I have never been very fond of the perineal approach. It is well known by 
all of us how deep and narrow the field is when yielded by this route; wedge- 
shaped on its upper extremity, a good visual control of the maneuvers is not 
always possible and the operation is mostly done by blind finger dissection, 
chiefly in the more delicate and difficult steps. 

This opinion is not an isolated one. Fuller tried to remove the seminal vesi¬ 
cles through the perineum. Adhesions and friability, narrow field, lack of visual 
control, created unfavorable conditions for the performance of the operation, 
which could not be done as previously planned. The only thing that could be 
done was a single drainage, seminal vesiculotomy. From then on, he abandoned 
the practice of the seminal vesiculectomy and performed perineal vesiculotomy 
in 700 cases, for treatment of nonspecific inflammatoiy processes, with satis¬ 
factory results. But the operation was a complete failme in 7 cases of tubercu¬ 
lous spermatocystitis. 

Squier modified Fuller’s technique, thereby obtaining good exposure of the 
seminal vesicles for drainage under visual control. 

Cunningham used Squier’s technique in 116 seminal vesiculotomies, without 
casualties. He states that in some cases the adherence between the vesicles and 
their fascia is so marked that it is impossible to free them; in this instance, the 
seminal vesicles should be opened without being freed from their thick fibro- 
muscular envelopes. 

Morrissey and Smith w r ere not convinced about the advantages of the tech¬ 
nical improvements introduced by Squier, Young and Cunningham in the 
perineal approach, and made new' modifications, so as to improve the exposure 
and lessen the operative accidents and risks. They performed this perineal 
operation 135 times, among seminal vesiculotomies (more often) and seminal 
vesiculectomies. They stress the operative difficulties and present two pictures, 
from which one can see how r small the specimen removed w’as. 

Young, notwithstanding his mastered experience with the perineal ap¬ 
proaches, points out extreme difficulties, mainly in the liberation of the vas 
and base of the vesicles, when dense adhesions have developed as a consequence 
of the inflammatory process. 

Gutierrez is very enthusiastic about perineal seminal vesiculectomy. He per¬ 
formed it 100 times, most of them during the years of 1923 and 1924, reporting 
no accidents or deaths. His patients were insane subjects admitted to the New' 
Jersey Neuropsychiatric Hospital and the operations were done to eliminate 
probable infectious foci. In several of his cases, according to his statistics, there 
was no inflammation of the seminal vesicles and, in a great many cases, there 
was a slight nonspecific inflammation. How'ever, Gutierrez also calls our atten¬ 
tion to the technical difficulties in the freeing of the seminal vesicles, w'hen there 
is perivesiculitis. 

From what has been said in the preceding paragraphs, we can see that there 
is an agreement among the surgeons about the technical difficulties of t ic 
perineal approach, especially in the cases where the operation is indicated, i e., 
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The first seminal vesiculectomy was performed in 1SS9, when Oilman re¬ 
moved tuberculous seminal vesicles through the perineal route. 

A few months later, using the inguinal approach, Yilleneuve removed, in one 
block, testicle, vas deferens and seminal vesicle, in a patient having unilateral 
genital tuberculosis. However, further attempts by other surgeons, did not. 
recommend either of the two techniques. 

Roux, Dittel, Schede, Zuckerkandl, Young, Pauchet, among many surgeons, 
toon modified the perineal technique, the same being done, with the inguinal 
approach, by Baudet and Duval, Yillard and Legueu. Despite this, the progress 
attained was minimal; several accidents during the operation and bothersome 
postoperative complications were reported. 

These facts called for new surgical techniques. In chronological order, the 
following routes were used: 

a) Trans-isehiaiie, with resection of the coccyx (Schede, 1S93) 

b) Transsacral (after the Ivraske technique) with permanent bone resection 
(Schede, 1S94; Routier, 1S9S) 

c) Suprapubic (Young, 1900) 

d) Trans-ischiatic, with temporary resection of the coccyx, according to the 
I.evy-Schlange technique (Cholzoft, 1905) 

e) Ischiorectal (Voelcker, 190S) 

t) Inguinoperineal (Marion, 1909; Pauchet, 1909) 
gl Coccv perineal (Fiolle, 1911) 
hi lransrectal (SaposhkolT, 1922) 
i' Transvesical (Thomson Walker, 1924) 
j) lransjk'ritoneal (Seymour, 19321 

liuis tar. however, seminal vesiculectomy has not entered the surgical routine 
and has been the privilege of a few urological services in the United States and 
Un-nnany. 


I he situation of the vesicles, deeply guarded in the lesser pelvis, does not 
otter adequate held to such delicate maneuvers, unless there is wide exposure. 

O' tact, as expected, focu.-sed the attention of the surgeons at all times, and 
at. the routes that could lead one to the lesser pelvis were searched. That is 
tac je.ison all the aiorcmentioned approaches were tried. 

Xoxad.As. for many reasons, two routes are mostly used: the perineal, 
\ m the 1 . and the tram-ischiorectal in liermany. 

* l;u j diiliculttes and performed incomplete*! oivrations com- 

r,"' 1 '," ”V 1,iy a,vi dcuts. " lu-!1 u ' ! ug the ischiorectal approach to the seminal 
hi l'.urojH-. 1 hate 

A I'.Vnl i •• „ 


sv " die same mishap in the hands of very ex peri- 
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placed in the vas stumps and, with scissors dissection, the two deferens are freed 
until they penetrate the thick fibromuscular envelopes of the seminal vesicles. 
When the upper, external ends of this covering are reached, the surgical vascu¬ 
lar pedicle of the gland is identified, doubly ligated and cut. At this site the 
vesiculo-deferential artery enters the fibrous muscular covering of the vesicle. 



Fig. 1. A, freeing connective tissue that covers bladder and hides peritoneal cul-de-sac. 
B, two Allis clamps have been placed in peritoneum and bladder; traction is applied in 
opposite directions so as to detect exact line of adherence between two structures. At this 
site, peritoneum is opened. C, parietal peritoneum has been opened. Dotted line shows 
second peritoneal incision, made just below line of adhesion between bladder and serous 
membrane. D, peritoneal incision has been closed; bladder is now extraperitoneal. Using 
a sponge stick, bladder is being freed from cul-de-sac of Douglas. Rectum is seen posteri¬ 
orly; prostate and seminal vesicles, anteriorly. 

The next step is essential; instead of opening the thick posterior layer of the 
vesicular bed, which covers and hides the gland, the surgeon places there one 
or two Allis forceps for traction. The surgeon's left hand takes the forceps that 
hold the two vasa and the ones placed in the seminal vesicle capsule; when the 
time comes, these forceps will be used to pull backwards the seminal vesicles 
and its capsule. A Deaver retractor is placed deeply in the bladder base. The 
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the chronic inflammatory processes, specific or nonspecific, with pern eMCulai 
inflammatorv reaction. To this fact we can add the possibility ot bladder, 
rectal or peritoneal injuries, besides the great trauma to the bladder and pros¬ 
tate caused by hard pulling. 

These circumstances directed me to approach the semuial vesicles through 
the suprapubic route, by which means the widest exposure for operations in 
the lesser pelvis is obtained. This operation has nothing in common with the 
Young’s technique, described in 1900, and soon abandoned. As a matter of 
fact, thev are different, step by step including the abdominal wall incision. 


OPERATIVE TECHNIQUE 

A suprapubic midline incision is made starting at the level of the symphysis 
ami ending 2 or 3 cm. below the umbilicus. After the skin, subcutaneous tissue 
and rectus fascia are opened, the recti muscles are separated, and the prevesical 
and preperitoneal fatty connective tissue, covered by the transversalis fascia, 
is entered. Using a sponge-stick or a compress, the fatty connective tissue that 
covers the peritoneal cul-de-sac is pushed upwards. The structures being well 
recognized, two Allis forceps are placed, one in the bladder and the other above 
in the median unibilieovesical ligament. By pulling the two forceps in opposite 
directions, the exact place where the peritoneum reflects in the bladder is found. 
At this site, the peritoneum is opened by a transverse incision, about 3 or 4 cm. 
long, the patient having been previously placed in Trendelenburg position. Once 
the peritoneal cavity is opened, the zone of adherence between the peritoneum 
and bladder is determined. The serous membrane is incised again, immediately 
below this zone of adherence and over the bladder, care being taken not to 
cut on the vesical wall. This second incision is slightly larger than the first one, 
ami the two incisions meet at the level of their angles. The peritoneum is freed 
from the pelvic connective tissue, leaving the bladder (and the incised peri¬ 
toneum, which covers the bladder wall) forward and outward. The peritoneal 
cavity is then dosed by a running stitch with catgut. The liberation of the 
space of Douglas is completed so that the rectovesical space is exposed; the 
anterior surface of the rectum is posterior, the bladder base is anterior and in 
1 etv.ceu lie the prostate, seminal vesicles and the terminal portions of the va.-a. 

At this moment, the ureters are seen, bulging through their cellular cover¬ 
ing'. running obliquely on each side of the midline, downwards, forwards, and 
muard'. I he iliac vessels are observed and crossing them anteriorly on each 
s.'lc. the vas is recognized and taken on a Babcock forceps. A piece of gauze is 
p.is-<d underneath the vas on each side before they are doubly ligated with 
bo - chromic catgut, cut and coagulated. Kaeh inner stump tpelvic stump' 1 of 
o.e \a> i- th.-n held by a sponge forceps and the canal freed as it mils through 
L.i a s . pehi-. 1 hi' step is not ditficult, since the vas is only covered hv the 
>•-•..1 .ddonumdis propria. A self-retaining retractor two Use l)e t>ucrvam’s' 
•' .h-..,nnd and a pliable retractor is placed in the upjHT angle of the wound, 

c i'vritom-.d rul-de-sar. thereby a good expo-me of the pelvirectal 
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and curved scissors, cutting towards the seminal vesicle capsule, so as to avoid 
any injury to the bladder or even to the ureters. Experience has shown that 
even in cases of perivesiculitis, more marked in old tuberculous spermato- 


•V 1 


~ - .. 

Fig. 6. Tuberculosis of seminal vesicles. On right, lower third, multinuclcar giant cell; 
above, two tubercles. On left upper corner, caseous degeneration. 

cystitis, it is always possible to find the cleavage. Good lights are nccessao, 
so as to make it possible for the surgeon to see his dissection. Carrying the dis¬ 
section forwards, and laterally, the base of the prostate is exposed and the site 
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Kio. 2. .1, vasa deferentia exposed after crossing external iliac vessels; loop of gauze is 
past'd under them. Then, they are cut across, between two ligatures (with chromic catgut 
No. 1); pelvic stump is held with traction forceps, so as to make dissection down to seminal 
vesicles’ capsule easier. B, by following vasa, seminal vesicles’ capsule is being free. Note 
that dissection is carried out with curved scissors, tip being directed towards vesicles’ 
capsule in order to avoid injuries to bladder or ureters. Dissection is begun anteriorly, then 
carried out laterally until prostate base, where ejaculatory dueti penetrate, is reached. C, 
dissection completed. Ejaculatory ducts are ligated with No. 1 chromic catgut. Specimen 
is removed, ejaculatory ducts being cut with electric knife. 



, .... . . , . r„. I 

ti-auliti, M ■ m,M '••'ides. Pathological rep irt: Chronic, nonspecific seminal 
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FAILURE OF FUSION OF THE TESTIS AND EPIDIDYMIS 

ARCHIE L. DEAN, JR., JAMES W, MAJOR and EDWARD J. OTTENHEI.WER 

The purpose of this paper is to report a case of bilateral undescended testis 
with bilateral complete separation of the testis and epididymis. A search of the 
literature failed to find any record of a similar case, although 20 cases of uni¬ 
lateral separation of testis and epididymis have been reported. Three additional 
cases of the latter anomaly have been found in the files of the University Service 
of the Grace-New Haven Hospital. 

Separation of the testis and epididymis was recorded as early as 1851.' The 
condition has been observed much more frequently in undescended testis than 
when the testes have been normally situated in the scrotum. 2 - 3 - 4 - 5 

Hobday 6 mentioned that in horses the testis and epididymis frequently maj' 
be separated, with the testis usually in the abdomen, and the epididymis in the 
inguinal canal. If castration is attempted in such cases, only the epididymis is 
commonly removed, and with continued internal secretions from the testis the 
animal may continue to show the usual male characteristics. 

Windholz 5 reported a case of separation of the testis and epididymis in in¬ 
complete descent of the testis, and classified four types of abnormal testis- 
epididymis relationship: 

1) Congenital anorchism with descent of the vas and epididymis. 

2) Undescended testis, with descent of the epididymis and vas, and separation 
of the testis and epididymis. 

3) Vas deferens alone present in the scrotum with testis and epididymis un- 
descended. 

4) Partial separation of the testis and epididymis (dislocation) more often seen 
when both are undescended. 

More recently separation of testis and epididymis has been reported in the 
American literature. 7 - s Lazarus and Marks 9 in an excellent review of the prob¬ 
lem, noted that it is probably the most rare anomaly associated with the unde¬ 
scended testis. Our studj r also indicates that this anomaly is one of the most 
unusual abnormalities affecting the undescended testis. 

In all recorded instances of separation of the testis and epididymis, the epidid¬ 
ymis has been situated lower in the inguinal canal than the testis. We believe 
this fact should be emphasized because at operation, if the structures are not 
accurately identified, it is likely that only the epididymis will be placed in the 
scrotum, and the unrecognized testis will remain in its intra-abdominal position. 


1 Follin: Arch. Gen. de Med., 1S51. „ r , 

2 Godard: Recherches Tdratologiques sur l’Appareil Sdminal de 1 Homme, laris, 1MU. 

3 Budinger: Arch. f. klin. Chir., 95: 140-160, 1911. , 0 

i Kaufman: Lekrbuch der Speziellen Pathologischen Anatomie. Berlin, 1JUJ, voi. 

SSI 

5 Windholz, F.: Klin. Wochnschr., 47: 2175, 1923. .. 17 „ 17 , 0 oi 

6 Hobdav, F. T. G.: Proc. Royal Soc. Med., Sect. Comparative Medicine, ■ 

7 Wangensteen, O. H.: Arch. Surg., 14: 663-732, 1927. 

s Wangensteen, O. H.: Surg.. Gynec. tfc^Obst., 64:219^ 1932.^ 

9 Lazaras, J. A. and Marks, M. S.: J. Urol., 67: 567-574, 1947. 
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where the extremities of the vesicles penetrate the prostate is identified. The 
ejaculatory ducts are recognized, doubly ligated and cut, thereby removing in 
one piece‘the encapsulated seminal vesicles, the vasa deferentia and their am¬ 
pules. The small rent left in the prostate capsule is closed with two or three 
.-titdies of No. 0 catgut, using the boomerang needle, at the same time burying 
the stumps of the ejaculatory ducts. 

This way an extracapsular seminal vesiculectomy is performed. The speci¬ 
men is encapsulated, therefore there is less danger of rupturing the weak walls 
of the seminal vesicles. 

After completing the hemostasis, the operative wound is revised and ab¬ 
dominal wall closed by layers. A Penrose drain is left in the retrovesical space 
(except in the case of tuberculous infection) and an indwelling urethral catheter 
left for 24 hours. In this operation, we remove in one piece, seminal vesicles, 
the ampulla, and also the pelvic portion (if it is desirable, the iliac portion 
too) of the vasa deferentia. Therefore, there is a complete removal of the sper¬ 
matic pathways. The convalescence is always calm, the patient being up and 
about on the fourth to sixth day. 

•See figures 1, 2, 3, 4, 5, 6. 


SUMMARY 

The author presents a description of a new technique for the removal of the 
seminal vesicles and internal spermatic pathways. 

There is wide exposure, making possible the visual control of all the operative 
maneuvers, and the extracapsular removal of the seminal vesicles, abolishing 
the annoying possibility of rupture of the organ, in cases of tuberculosis or 
malignancy. 

lhe operation performs a bilateral, suprapubic, subperitoneal, retrovesical 
and extracap.'tilar seminal vesiculectomy. 

Hue Suo Paulo, ISO I, lido Horizonte, Brazil 
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testis” from the surrounding areolar tissue, there suddenly emerged from the 
internal ring a second rounded, well encapsulated structure, likewise measuring 
1.5 to 2.0 cm. in diameter. This latter object was connected with the former only 
by a small artery and vein 5.0 cm. in length. 

Frozen section biopsy of the two organs showed that the structure situated low 
in the inguinal canal was epididymis, while the structure which had been located 
retroperitoneally was an atrophic testis. After teasing free the blood supply of 
the testis, it was fixed in the scrotum by a cotton suture passed through its lower 
pole and brought out through the scrotum. This suture later was attached to the 
thigh with adhesive plaster. The epididymis was also fixed in the scrotum and a 



Fig. 1 

purse-string suture was placed at the junction of the scrotum and inguinal canal. 
The hernia was repaired by a modified Ferguson operation. 

The postoperative course was uncomplicated, and in 7 days the cotton traction 
suture was removed. The testis and epididymis remained high in the scrotum. 

In August 1950, the right inguinal canal was explored and the same anomaly 
was found. The epididymis was at the lower end of the inguinal canal, and the 
testicle was situated in the retroperitoneal area within the internal inguinal ring. 
The vas was attached to the lower lying epididymis, and the testis and epididymis 
were connected only by an artery and vein of small calibre. 

Figure 1 illustrates the operative findings, which were identical on both sides. 
Examination of the records of the Grace-New Haven Hospital showed that 
between 1926 and 1950,245 patients had been operated upon either for undescen¬ 
ded testes, or had been noted to have undescended testes at the autopsy table. 
In 3 of these patients, all of whom were operative cases, separation of the testis 
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Table 1 recapitulates the reported cases of separation of the testis and epidid- 
vmis. 

CASE REPORTS 

A. P., aged 12, was admitted to the Windham Community Memorial Hospital 
in November 1949, for surgical correction of his undescended testes, tnnce the 
patient’s birth, absence of scrotal testes had been noted. Intermittently, how¬ 
ever. a round mass about 2 cm. in diameter had been found in the left inguinal 
canal, or high in the left side of the scrotum. Growth and secondary sexual 


araetcristics 

had developed normally. 



Table 1 


\eak 

AUTHOR 

REMARKS 

ISol 

Foilin' 

1 ease 

1SG1 

Godard 5 

1 case 

1911 

Budingcr 1 

•‘occurs frequently” 

1922 

Kaufman* 

1 case 

1923 

Windholz* 

1 case 

192II 

Ombredannc 10 

“occasionally occurs” 

1924 

Hobdav* 

“occasionally in horses” 

1927 

Wangensteen 7 

“occasionally found” 

1929 

Brunzeina" 

4 cases 

1932 

Wangensteen* ; 

G eases mentioned 

1939 

Wilson 15 

1 case 

1912 

Blanke and Doerr 15 

1 ease 

19 It. 

Badenoeh 1 ' 

3 eases 

1917 

Lazarus and Marks* | 

1 ease 


Total 

20—all unilateral 


l he patient was well nourished and well developed. Vital signs were normal. 
Pertinent findings were limited to the genitalia. Pubic hair distribution was nor¬ 
mal. The penis was circumcised and of normal size. The scrotum was atrophic 
ami neither testis was palpable in it. No masses were present in the right inguinal 
eanal. At the left external inguinal ring, a round, smooth mass, two centimeters 
m diameter, was palpable. It could be drawn downward as far as the upper 
portion of the scrotum. Both external rings were relaxed, and an indirect hernia 
"'a' present on each side. 

1 he decision w;ts made to perform oehiopexv and inguinal hernia repair on the 
two sales at separate operations. Accordingly, on November 2d, 1949, left orehio- 
l" \y and herniorrhaphy was performed. At the lower end of the inguinal eanal 
them was found a .-olid structure which at first was thought to be testis. It was 
i"iiial, well encapsulated, measured about l.o cm. in diameter, and was attached 
>o tiie va> ileiVr. ns. While attempting to free the vascular supply of this "atrophi 

I’ll;rur^ie lnf.in'.ili-. Paris: M.ev.m et Cie., 1>.<2!. 

Uni l iar., 15t: T.">t. UOi. 
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' am! I)„ rr. \\ IL-iir. zu::, Path. An.it. u. z. .-dU. l*.,tii.. 107: Att-.«; \;\ * 
t--.--.ai!,. A \\. sur;., tlyi.i-e. .V t >1 - -;.. S3: 571, l'.Oi. 




75S 


DEAN, MAJOR AND OTTENHEIMER 


of fusion has not been described in normally descended testes. In all recorded 
instances of separation of the testis and epididymis, the testis always has been 
undescended, located cephalad to the epididymis. This suggests that fusion with 
the epididymis is essential to normal descent of the testis. No instances were 
found in which a testis descended into the scrotum without its accompanying 
epididymis, although the reverse is true. 

When no connection exists for the passage of sperm from the testis to the vas 
bilaterally, as in the first case presented, sterility is a problem for therapy. The 
future may offer some hope to these prepubertal patients if anastomosis between 
the testis and vas, or testis and epididymis should prove feasible. 

SUMMARY 

An instance of bilateral failure of fusion of the testis and epididymis is reported 
in detail. Three unilateral cases of failure of fusion are added also to the 20 such 
cases reported in the literature. The importance of thorough examination of the 
spermatic cord and its contents at operation is emphasized, because if the testis 
and epididymis are separated and each is not clearly identified, the epididymis 
alone may be placed in the scrotum while the testis remains in its abnormal 
position. 

The authors wish to thank Dr. Clyde L. Deming for the privilege of examining 
his case records in the preparation of the manuscript. 
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and epididymis was discovered on one side. Tables 2 and 3 represent the statis¬ 
tical findings. . 

Complete separation of the testis and epididymis occurred m 1.2 per cent ot 

all cases of undescended testes anatomically examined. 

1) Patient No. C10788 was an 8-year old boy who had had an undescended 
left testis since birth. At intervals it would descend into the scrotum temporarily. 
At operation the vas deferens was found to extend into the scrotum ending in a 
few epididymal tubules, and a small testis was indentified in the midportion of 
the inguinal canal. No connection could be demonstrated between the vas and 
the remnant of the epididymis and the testis. 

2) Patient No. 8S474 was a man of 20 years, whose right testis had been un¬ 
descended since birth. For the year preceding his hospital admission, pain in the 
right inguinal canal had been a prominent complaint. Surgical exploration showed 

Table 2. Undescended Testis in the Grace-New Haven Hospital 
1926-1950 

Total cases seen clinically. 

Total cases anatomically examined. 

Bilateral undescended testis. 

Right undescended testis. 

Left undescended testis.. 

Not mentioned as to laterality. 

Table 3. Anomalies associated with undescended testis 

Cases 


Elongated epididymis. 7 

Anorchia. 11 

Absent epididymis. 3 

Complete separation of testis and epididymis. 3 


the epididymis situated in the middle third of the inguinal canal within a closed 
sac of peritoneum. The testis was found in the abdomen some distance proximal 
to the epididymis. 

3) Patient No. 85680 was a 19-year old Negro who had had a testis fixed near 
the right pubic bone since birth. The left testis had been undescended until 
puberty, when it moved into the scrotum. At operation the right epididymis was 
thin and elongated. It was located 1.5 cm. from the testis, and was connected 
with it only by an insignificant fibrous band. 

DISCUSSION 

It appears reasonable to assume that separation of the testis and epididymis 
should occur on occasion, because they develop from separate anlage, and their 
subsequent natural history is somewhat complicated. The testis arises as a local¬ 
ized outgrowth of the medial portion of the urogenital ridge. The epididymis 
originates from a collection of the proximal tubules of the mesonephric duct and 
110 cluct ltself - For a Perfect anatomical result, there must be not only fusion of 
t re two organs, but also descent of the two into the scrotum. Complete failure 
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245 
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73 
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connective tissue. The seminiferous tubules were quite cellular and were not in¬ 
volved in any neoplastic or inflammatory process. The tumor was reported as 
an ectopic spleen attached to the upper pole of the left testis. 

Case 2. E. R. S., a 09 year old white man, fell from a tree and was dead on 
arrival at the Portland General Hospital. A coroner’s autopsy was ordered since 
the patient had been well prior to his fall. Cause of death was determined to be 



Fig. 1. A, autopsy specimen with parent spleen and accessory spleens extending into 
left scrotum. B, cross section of accessory scrotal spleen and testis. 


due to a rupture of the thoracic aorta with resulting hemorrhage into the medias¬ 
tinum. The following gross specimen to be described was found as an incidental 
feature of this autopsy. 

With the abdominal cavity open, the various organs were noted to occupy 
their usual relationships. On mobilizing the spleen in the left upper quadrant, it 
was found to have a sharp anterior margin with the usual notches present (fig- h 
A). A single cleft on the lateral surface, divided the structure into two lobes of 
approximate equal size. A finger-like process of splenic tissue extended down¬ 
ward from the lower pole of the spleen and was continuous with an intra-ab¬ 
dominal fibrous cord containing multiple small nodules of dark red tissue. these 
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ACCESSORY SPLEEN IN SCROTUM: REPORT OF TWO CASES 

LOWELL W. KEIZUR 

From Departments of Surgery and Pathology, University of Oregon 
Medical School, Portland Oregon 

The surgical removal of an accessory spleen from the left scrotal compartment 
first focused our attention on this comparatively rare anomaly. A second case, 
with multiple ectopic spleens extending into the left scrotum, was recently dis¬ 
covered at autopsy. The possible clinical significance and paucity of reported 
cases seems to justify at least a short description of these two cases. 

Eleven recorded instances of this anomaly are to be found in the foreign and 
domestic literature. The first case reported by Sneath 1 in 1913 exhibited the 
characteristic features as later described in cases reported by Heitzmann, 
Skworozoff, 2 and by Talman. 3 Sneath described a 2 by 1 cm. mass of splenic 
tissue attached to the upper pole of the left testis. An attached cord-like struc¬ 
ture extended up through the left inguinal canal where it passed behind the peri¬ 
toneum to its termination at the lower pole of the spleen. Similar cases exhibiting 
this cord-like structure have been reported by Olken, 4 by Andrews and Etters, 5 
and more recently by Tate and Goforth. 6 


CASE REPORTS 

J. L. C., a 4 year old white boy, was admitted to Doernbecher Childrens 
Hospital for the surgical correction of a congenital cardiac anomaly. During 
the routine physical examination, a left scrotal tumor approximately 3 by 5 cm. 
was noted. History obtained from the parents indicated the tumor had been 
present since birth and had not changed appreciably in size. One month following 
recovery from a Blalock procedure, a left orchiectomy was done. Convalescence 
was uneventful. 


The surgical specimen included the left testis and a short segment of spermatic 
cord. Attached to the upper pole of the testis, and included within the tunica 
albuginea, was a “bean shaped,” dark red tumor measuring 3 by 5 by 2 cm. On 
sectioned surface, the tumor was well encapsulated, with small white bodies 
scattered throughout the otherwise firm, homogeneous, red tissue. The adjacent 
testis on sectioning showed soft, brown, tissue contained within the grey tunica 
albuginea. 

Sections of the tumor showed splenic tissue with the usual fibro-muscular 
capsule and centrally projecting trabeculae. Lymphoid follicles with eccentri- 
aa \ placed arterioles were evident. Red blood cells were noted in the sinusoids. 
e ad i aceu t testicular tissue was separated by only a small septum of fibrous 


‘Sneath, W. A.: J. Anat. and Phvsiol., 47 : 340-342, 1913 

• b - a " d Laharsch O.: Handbuch Der Speziellen Pathologischen Anatomie 


, : l .-’ '“* u nuoarsch, Handbuch Der Spe 
, nf\ at '°‘°g ,e - Band 1, Toil 2: 407-409, 1927. 

< Oll-nn a wV7 I: . Vircho ' v ’ s Arch., 259: 237-243, 1926. 
‘ ’ H ' G y, Ar V- Path., 21: S1-S5, 1945. 

« Tnl r S ’w fH 1 Etter - E - F ’ : J - Urol., 55 : 545 

L UtO. v.i. \\ , nnrl finfnrtV* T T - t a 


i“S* t.: J. Urol., 55 : 545-547, 1946. 

■ue. L. W. and Goforth, J. L.: Tex. State J. Med., 45: 570-572, 1949. 
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hernia present, the testis and attached spleen having apparently negotiated the 
left inguinal canal without mishap. One case had a definite fibrous cord present, 
attaching a string of small accessory spleens to the parent organ. This finding is 
in agreement with most of the previously reported cases. The clinical features 
of this anomaly are difficult to assess since the reported cases are few indeed. 
The only acute symptoms are reported by Talman and by Settle 8 who observed 
two patients suffering with malaria. Pain and tenderness in the scrotal mass were 
noted during periods of exacerbation of their disease. From this consideration, 
one might theorize that changes would occur in ectopic scrotal splenic tissue in 
cases with leukemia, infectious mononucleosis, and familial hemolytic icterus. 
From the standpoint of differential diagnosis involving a testicular mass, the 
possibility of neoplasm makes surgical exploration of the scrotal contents manda¬ 
tory. However, in cases with hypersplenism undergoing splenectomy, the aware¬ 
ness of this anomaly might well lead to a more favorable outcome. 

SUMMARY 

Two cases of accessory splenic tissue located within the left scrotum are re¬ 
ported, bringing the total number of reported cases to thirteen. 

The possibility of ectopic splenic tissue within the scrotum should be con¬ 
sidered in cases presenting a scrotal mass. 

8 Settle, E. B.: Am. J. Surg., 50: 22-26, 1940. 
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nodules of accessory splenic tissue resembled beads on a string. At the level of 
the left internal inguinal ring, the fibrous cord became associated with the struc¬ 
tures of the spermatic cord, terminating finally as a 2 cm., bluish-red tumor in 
the upper pole of the left testis. Grossly the grey tunica albuginea of the testis 
incorporated the blue tissue in the upper pole. On sectioned surface, the friable, 
brown, testicular tissue was evident (fig. 1, B ). At the upper pole, and separated 
by a thin septum of fibrous tissue, was a circumscribed, well encapsulated, solid 
mass with a gross appearance strikingly similar to that of spleen. 
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“dyskeratosis.” The latter consists of an imperfect and premature keratinization 
accompanied by variations in size, shape and staining intensity of adjacent nu¬ 
clei. Fraser -4 states that the dyskeratosis is not an important feature because it 
is found hr many skin diseases. Not all the surface cells are fully cornified in 
Bowen’s disease; some retain nuclei that are surrounded by a clear space—the 
“corps ronds” of Darier. Occasionally isolated cell nests occur within the epi¬ 
thelium. 5 Scattered within the rete are clumps of nuclei, ranging from 2 to 12 
in number, with a clear space at the periphery. Mitoses are frequent. The base¬ 
ment membrane may remain intact for a long time; and the intercellular bridges 
persist. The blood vessels within the corium are dilated and an infiltration of 
small round cells, chiefly lymphocytes and plasma cells, is present. Early Bowen’s 
disease spreads in a lateral direction through metaplasia of adjacent normal 
cells rather than by penetration into the surrounding healthy epidermis. 6 

Bowen’s disease of the skin may at any time change into frank and grossly 
obvious epithelioma. 7 The latent period however may be a long one, as much 
as 30 years 8-9 elapsing between onset and invasion. Fraser, 4 on the other hand, 
emphasizes that from the beginning the cellular changes in Bowen’s disease are 
characteristic of malignancy, the lesion being pathologically malignant in spite of 
what appears to be a benign clinical course. Metastases have been demonstrated 
even where there was no gross evidence of malignant change in the primary 
lesion. 10 Some authors 11 maintain that this lesion can metastasize without in¬ 
vading the basement membrane. Stout 10 points out that metastasis is impossible 
unless penetration has occurred at some point. The break through is usually of 
microscopic size and easily missed unless careful serial sections are made. Figure 
1 from a patient with Bowen’s disease of the renal pelvis (case 1) clearly shows 
the tiny point of invasion. It is of interest to note that a process similar to 
Bowen’s disease is often seen at the margin of a clinically frank carcinoma. 11 

In our series of 30 cases, Bowen’s disease was frequently the initial lesion, 
but on occasion it preceded or was associated with or followed a papilloma or 
papillary carcinoma or squamous cell epithelioma. The presence of Bowen s 
disease overshadowed any benign process; this was proven by the subsequent 
clinical course. 

Stout 10 notes that the lesions of Bowen’s disease may follow one of two courses: 

1. The component cells may multiply, heap up and form a tumor nodule which 
may either fungate or ulcerate and thus simulate the usual squamous cell epi¬ 
thelioma. This type tends to infiltrate locally instead of metastasize. 

2. The cells may continue to reproduce the poikilocarynosis (nuclear vaiia- 


4 Fraser, J. F.: Arch. Dermat. and S.vph., 18: S09, 1928. 

5 Brighton, G. R. and Altmann, F.: Arch. Otolaryng., 36: 254-271, 194— 

6 Montgomery, H.: Arch. Dermat. & Syph., 39: 3S7—108, 1939. 

7 JefTcoate, T. A. A., Davie, T. B. and Harrison, C. V.: J. Obst. & Gvn. 


Brit. Emm, 61: 


377-385 1944. 

s Ewing, J.: Neoplastic Diseases. Philadelphia: IV. B. Saunders Co., 1940. 

3 Wise, G.: Am. J. Ophth., 26: 167-171, 1943. 
i° Stout, A. P.: X. Y. State J. Med., 39: SOI, 1939. 

11 McGavic, J. S.: Am. J. Ophth., 26: 167-176, 1942. n irrs 

12 Xovak, E.: Gynecological and Obstetrical Pathology. Philadelphia: H. B. haul 
Co., 1947. 
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INTRA-UROTHELIAL CANCER: CARCINOMA IN SITU, BOWEN’S 
DISEASE OF THE URINARY SYSTEM: DISCUSSION OF 

THIRTY CASES 


MEYER M. MELICOW ... . _ „ , 

From the Sguier Urological Clinic, Presbyterian Hospital, Columbia University, College of 
Physicians and Surgeons, Acid I ork, A. 1 . 

and JOHN \V. HOLLOWELL 

From the Department of Urology, The Roosevelt Hospital, flew 1 ork, A . 1 . 

The gross physical characteristics of the majority* of malignancies that arise 
from, the surface of the body, or from the interior lining of a hollow viscus, are 
well known and recognizable. There are the relatively common papillary tumors 
and then again the fairly frequent nonpapillary or flat indurations with or 
without a crater-like center. There are however other lesions less common whose 
gross features are inconspicuous and seemingly benign but whose microscopic 
picture is that of malignancy. They may appear as persistent small single or 
multiple papules, or as a small area of ulceration, or merely as a tiny focus of 
redness or discoloration. The group includes: carcinoma in situ, intra-epithelial 
(urothelial) cancer, Paget’s disease, erythroplasia of Queyrat, a variety of dysker¬ 
atoses and hyperkeratoses, and Bowen’s disease. Some of these names are syn¬ 
onyms, some present minor clinical variations, some have a predilection for a 
particular site on the human body and some show a moderate variation in the 
histologic pattern. They all however possess one common denominator: the 
microscopic picture is that of malignancy and all are potentially invasive. The 
clinical evidence is minimal, and there is an erroneous notion that a diagnosis 
ot Bowen’s disease denotes a precancerous lesion or one whose malignancy is 
doubtful. These two factors tend to lull the examining physician into a state of 
watchful waiting and the surgeon into performing an inadequate operation. The 
end results of such procedures, have, in many instances,-been disastrous. It is 
our purpose hi this article, to call attention to these clinically deceptive lesions, 
to emphasize that they are malignant from onset, that they can be highly in- 
'aave and that only early adequate eradication can hold the promise of cure. 

In 1912, Bowen described the disease which now bears his name. 1 He looked 
upon the lesions as precancerous affections of the skin only, but it has now been 
1 enionstrated that the process can also involve mucous membranes. The cuta- 
“°“ s 1,1 rrn °f Bowen’s disease is characterized by discrete or confluent, flat or 
y*S th elevated papulosquamous patches with serpiginous or circulate border. 

o -kin induration is minimal. The crusts remove easily to leave a dull red 
unoot 1 m .°* st surface with pin-point pearly elevations- which bleed easily. 
- icrotcopically the cutaneous lesions show an abrupt change from normal 
pe'^' ti!^ easet ^ area > with well defined, often clubbed and edematous rete 
e »- ere is hyperplasia of the epidermis with a phenomenon called by Darier 3 

: Kn'icht J n T ' :J £ Ut - Dis - Incl - Svph., 30:241-255,1012. 

1 Darfer i R ' D r J - 01,st - & Gvn - 46: 514-524, 1943. 

’ Ann - de Dernvat. & Svph., 1: 49-61. 1920. 
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similar in appearance to acute diffuse eczema. It may exude a copious clear 
yellowish secretion. Histologically, the so-cailed Paget's cells are seen in the 
epidermis. These cells are large, round or oval, and have an abundant lightly 
acidophilic cytoplasm. They contain large vesicular or hyperchromatic nuclei 
Avith large nucleoli. 13 Mitoses are present. The surrounding epithelium is com¬ 
pressed. Intercellular bridges are not seen in the epidermis of Paget’s disease, but 
are present in the cutaneous forms of Bowen’s disease. Erythroplasia of Queyrat, 
the second of this clinically enigmatic triad, has been described as being reddish 
in appearance, someAvhat raised above the surrounding surface, and being com¬ 
posed of single or multiple papules that are confluent. Microscopically, there is 
hyperplasia of all the layers and an increase and engorgement of subcutaneous 
capillaries. The margins are usually sharp and an eczematoid appearance is 
usually present. 14 It will be noted from this description that the clinical appear¬ 
ance of erythroplasia is quite similar to that of the other two components of the 
triad. Histologically there is a difference betAveen erythroplasia on the one hand 
and BoAven’s and Paget’s diseases on the other. Erythroplasia is apparently a 
benign lesion. 15 Many dermatologists, hoAvever, state that erythroplasia eventu¬ 
ally can become malignant, at which time the histological appearance becomes 
like that of the other intraepithelial cancers. It is for this reason that some 
look upon erythroplasia as a slow form of Bowen’s disease. The histologic charac¬ 
teristics of Bowen’s disease have already been described. 

The lesions caused by syphilis may be differentiated microscopically by dem¬ 
onstrating endothelial thickening and perivascular cellular infiltration. Serologic 
tests and therapeutic response to antibiotics are additional aids in the differential 
diagnosis. Seborrheic keratosis and basal cell epithelioma show significant clinical 
and microscopic differences. 


BOAVEN’S DISEASE OF MUCOUS MEMBRANES 


Jessner, 16 in 1921, Avas the first to report a case of BoAven’s disease of the 
mucous membranes. Stout 10 in 1939 reviewed 32 patients Avith Bowen’s disease 
Avhose lesions shotted signs of clinical malignancy. In 12 patients the mucous 
membrane Avas the primary site. He called attention to an invasion rate of *10 
per cent in patients Avith mucosal involvement as compared Avith only a 2-3 per 
cent incidence in the much more frequent skin lesions. Cipollaro and Foster, 
in 1940, discussed 50 mucous membrane case reports Avhich they had found m 
the literature, and they added two of their own. They found that the disease 
had involved the glans penis, lip, vulva, vagina, tongue, nares, uvula, vocal cord, 
palate and tonsils. Both cases which Cipollaro and Foster 17 reported gave a history 
of having received arsenical treatment. A number of previously reported cases 
also had had arsenotherapy, but this did not occur Avith sufficient regularity to 
enable one to draAV a definite conclusion as to a possible etiological role of the 


13 Moore, It. A.: Textbook of Pathology. Philadelphia: AV. B. Saunders Co., 1044. 
11 Queyrat, M.: Bull. Soc. Franc. Derma, et Syphill., 22: 378-382, 1011. 

15 Melicow, M. M. and Ganem, E. J.: J. Urol., 65: 486-513, 1946. 

16 Jessner, M.: Arch. f. Dermat. u. Syph., 134: 361-369, 1021. _ 

17 Cipollaro, A. C. and Foster, P. D.: X. Y. State J. Med., 40: 264-2/0, 1940. 
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tion in size and shape) of the original lesion and differ thereby from the classic 
types Of epidermoid epitheliomas. This group includes the typical Bowen epi¬ 
theliomas whose course was first described by Darier. 

Wise 9 states that the lesion of Bowen’s disease may develop into either a 
squamous cell or basal cell epithelioma, or a mixture of both. Stout, however, 
is of the opinion that only a squamuos cell epithelioma can form. Montgomery 
concurs with Stout that Bowen’s disease is from the start a squamous cell legion, 
and that it never changes into a basal cell carcinoma. 

Bowen, in his original report, 1 mentioned other skin lesions which he considered 
as being “precancerous.” They were cornu cutaneum, Paget s disease of the 



. 1; Case 1. Intra-urothelial epithelioma of renal pelvis (Bowen’s disease). Xote 

invasion into submucosa. 

ni Pple, senile keratosis, xeroderma pigmentosum, arsenical cancer, chimney 
sweep s cancer, cancer hi workers hi paraffin and tar, x-ray dermatitis, and 
leukoplakia. These conditions have in common a slowly increasing epithelial 
hypertrophy, hyperkeratosis (except Paget’s disease), pronounced proliferation 
oi the rete Malpighh accompanied by changes in nuclear appearance and vacuo- 
ization and degeneration in the epithelial cells. Erythroplasia of Queyrat may 
also be included in this group. 

There are three lesions, Paget’s disease, erythroplasia, and Bowen’s disease, 
" :< h hiterest the urologist because of their occurrence on the penis. There is 
considerable disagreement amongst pathologists and dermatologists regarding 
, le hTerenee* between these three lesions, and as a result much confusion has 
oei e oped in the minds of urologists. According to some pathologists, extramam- 
, a = et ' disease does not exist. Those who do accept the existence of true 
" ;=a ° ( hsease on the penis describe the lesion as florid, intensely red and raw. 
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DISCUSSION OF CASES 

The first case concerns a 67-year old white man who had undergone a trans¬ 
urethral resection of the prostate 6 years, and a suprapubic prostatectomy 4 
months before being readmitted for what was later diagnosed as Bowen’s disease 
of the kidney. It is therefore difficult to estimate the duration of symptoms that 
were caused by the kidney lesion. The patient complained of right flank pain and 
of tenderness over the lower pole of the right kidney. Pyelography revealed a 
a contracted right renal pelvis and dilated calyces. The symptoms, findings and 
pyuria were suggestive of right chronic pyonephrosis. Microscopic sections of 
the excised kidney revealed an infiltrating malignancy (fig. 1) arising from a 



Fig. 2. Case 2. Intra-urothelial epithelium of ureter (Bowen’s disease). Note clumping of 
nuclei and deep-staining. 

“carcinoma in situ” that developed in the urothelium. It reveals a microscopic 
finger-like mass of cancer cells which had pierced the otherwise intact basement 
membrane at a single point. This is believed to be the site or one of the sites 
from which the malignancy escaped from the urothelial confines and inundated 
the kidney. 

In case 2 the patient underwent a left nephrectomy for papillomatosis of the 
pelvis which contained areas of questionable early malignancy. The patient 
returned 4 years later because of gross hematuria which emanated from the 
ureteral stump. The latter was removed and serial microscopic sections showed 
an intraurothelial epithelioma or Bowen’s disease (fig. 2) with areas of infiltra¬ 
tion. The presence of papillomatosis in one area of the urologic tract and a 
carcinoma in situ in another is worthy of mention. 

Six patients of the series may be considered to have had inadequate therapy 
after the diagnosis of Bowen’s disease was made. One of the patients (case ) 
died of carcinomatosis following a 6 year history of recurrent bladder tumors. 
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the penis (figs. 4 and 5). Unfortunately he was treated by partial amputation 
only, and 3 years later clinical evidence of advanced carcinoma appeared and 
microscopic sections of the deep inguinal nodes showed diffuse invasion by an 
anaplastic carcinoma. 

Eight of the cases are being followed and some may become candidates for 
radical surgery. One patient, case 4, suffered from recurrent bladder papillomas 
which were fulgurated over a period of 7 years. At the end of this time an area 
of Bowen’s disease was found and it too was treated by figuration. Three years 
later a grossly obvious malignancy was discovered on cystoscopy. The sequence 
of events in case 5 parallels that described in case 4. Another patient, case 10, 




Fig. 4 

Fig. 4. Case 30. Clinical picture of intra-urothelial epithelioma of glans penis (Bowen s 
disease). 

Fig. 5. Case 30. Intra-urothelial epithelioma of glans penis (Bowen’s disease). Lesion re¬ 
curred and metastasized to inguinal glands. 


a 77-year old white man, had symptoms of urinary obstruction and infection for 
5 years. The first biopsy revealed cystitis cystica; later a papillary tumor was 
fulgurated. The latest biopsy showed an intra-urothelial epithelioma (fig- b). 
Cases 13 and 14 present the histories of two elderly men who had recurrent blad¬ 
der lesions which proved to be Bowen’s disease. In each a grade 2 epithelioma sub¬ 
sequently developed. Similarly another patient, case 19, who first had bladdei 
papillomas later developed Bowen’s disease and finally papillary carcinoma. 
A patient with Bowen’s disease of the penis, case 26, underwent partial ampu¬ 
tation of the glans. A recurrence two years later was treated with radium because 
the patient refused radical surgical treamtent (fig. 7). In view of the explore 
potentialities of intra-epithelial cancer it will be necessary to follow this patien 
carefully. Case 27 also illustrated the progressive course of Bowen’s disease. 
Seven years prior to the last examination the patient had Bowen s disease o J 
preputial region of the penis. A circumcision was performed. Four years ater, 
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The initial lesion, a papillary carcinoma of the bladder, was removed by partial 
evstectomv. Three Years later a new lesion was biopsied and found to be Bowen s 
disease. It was fulgurated but it soon recurred and diffusely involved the bladder. 
Fulguration was insufficient to halt or eradicate the disease. 

In case 12 the patient entered the hospital with symptoms of only 1 month’s 
duration. Biopsy of the bladder revealed Bowen’s disease (fig. 3). A severe infec¬ 
tion necessitated chemotherapy and surgical treatment was delayed 4 months. 
At the end of this time exploration revealed an inoperable carcinoma. Another 



Lesion' is'uSted^n il™t£lr r ° the l- al epithelioma of urinary bladder (Bowen’s disease). 
Plastic infiltrating epUheHomT' ^ “ C ° rpe r ° nds ” Patiem laler sh °wed grade 4 ana- 

uol'Tomin i 1G ’ UUdenV r U a nephrectom - v f or hydronephrosis. The ureter was 

earcmomatoA ' T "° ' hter the patient died from generalized 

be in the i, ret a, ,i ^ ^ examination revealed the primary site to 

with area - a rn The patlent ’ in addition, had a carchtoma of the bladder 

the bladder Patlem ’ ^ 1S ’ wh ° had Bowen?s <&*ase of 

are exenmlined K u ," ^ radlum - The malignant potentialities of the disease 

cinomatoffs Operation *** 0t - lhiS PatieiU 4 yearS later from generalized car- 
the glans pen2 P ^ ^ J P fT’ " ith a cl “>' doubtful lesion on 

vet the exd<ed oit ,° 113 , 3 Weeks after a blop sy revealed Bowen’s disease- 
the patient died of car’’' lymph . alread - v revealed a diffuse invasion and 
with the operative I ' T ? F^rs later. The original biopsy compared 

tumor process. “ the appearanee of the 

patient, case oO, also sutiered irom Bowen’s disease of 
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pubic prostatectomy was performed. Sections showed a benign gland but the 
posterior urethra and suburethral glands were the seat of Bowen’s disease. The 
last, case 25, underwent a total cystectomy including prostatectomy for infiltrat¬ 
ing carcinoma of the bladder, and on section the specimen revealed an intra- 
urothelial carcinoma of the posterior urethra, quite different in appearance from 
the bladder tumor. 

TREATMENT 

The majority of our cases of Bowen’s disease were inadequately treated—the 
result of a tendency to regard the lesion as precancerous or of doubtful malig¬ 
nancy. Clinically the lesions do appear equivocal, causing the surgeon to adopt 
a conservative attitude. Watchful waiting, half-way measures are the rule and 
in the meantime the disease progresses. Emphasis must be placed on the fact 
that Bowen’s disease is cancer and that it can spread rapidly, particularly after 
disruptive inadequate procedures. 

Intra-urothelial cancer has been attacked in several ways. One of the favorite 
weapons is radiation therapy. Two of our patients were apparently cured with 
radium (cases 20 and 21) but the use of this agent in Bowen’s disease of the uro- 
thelium is not generally recommended. Jeff coate 7 and co-authors reported 2 cases 
in which the vulva was involved and in which the lesions were not arrested by 
radium implantation. Montgomery, 6 in discussing the cutaneous type of Bowen’s 
disease, points out that it tends to simulate malignancy resulting from radio¬ 
therapy. He therefore considers it illogical to treat this disease with either radium 
or x-ray. Stout 10 also discourages the use of chemicals or radiation. Cauteriza¬ 
tion may in isolated early cases be effective, but it should be used with caution 
because it too may augment the malignant spread. 11 Surgery is therefore recom¬ 
mended as the treatment of choice. Bowen 18 in 1915 advised thorough excision 
or complete destruction of the lesion. In the darkness of our current ignorance 
of cancer our most effective procedure is complete excision, a procedure recom¬ 
mended by Bowen 26 years ago. 

CONCLUSIONS 

The problem of carcinoma in situ (Bowen’s disease) is discussed. Thirty cases 
of involvement of the mucous membranes of the urinary system are presented. 

Bowen’s disease is an intra-epithelial cancer that can occur in the skin or 
mucous membrane. 

The term Bowen’s disease is often used synonomously with intra-epithelial 
(urothelial) cancer and with carcinoma in situ. 

The degree of invasiveness and rapidity of spread varies considerably in intra¬ 
epithelial cancer. It is for this reason that the lesion in many of the patients 
was erroneously termed “precancerous.” 

Palliative measures, inadequate removal, and watchful waiting, as with all 
cancer, can prove disastrous. 

The most effective therapy is complete surgical excision or thorough fulgura- 
tion. Choice of procedure depends on the location and physical characteristics of 
the lesion. 

» Bowen, J. T.:J. Cut. Dis., 33: 7S7-S02, 1915. 
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recurrence developed which was treated mth radiotherapy. Another recurrence, 
within a year, required amputation. 



Fig. 6. Case 10. Intra-urothelial epithelioma of urinary bladder (Bowen a disease!, 
deep-staining of nuclei. 


Xote 



Fig. . Case CO. Intra-urothelial epithelioma of clans penis (Bowen's disease!. Lesion 
recurred in 20 months. 

In 3 patients intra-urothelial cancer of the posterior urethra was discovered 
as an incidental finding following prostatectomy. The first, case 22. underwent 
suprapuoic prostatectomy, and microscopic examination of excised urothelium 
revealed the changes characteristic of Bowen's disease. The second, case 23, was 
preoperatively suspected of having a prostatic malignancy and a radical retro- 
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In one instance a patient who had benign prostatic hypertrophy which was 
relieved by transurethral resection with good results and no residual urine sud¬ 
denly had trouble voiding several months after operation. In going over the 
patient’s history it was discovered that his local physician, in another state, had 
started him on banthine for ulcer the week before his recent difficulty in voiding 
started. He was advised to discontinue banthine and his urinary symptoms 
promptly disappeared. 

Table 1 shows the premedication condition of these 10 patients on admission 
and the results following discontinuance of banthine and catheter drainage. It 
will be noticed that six of the 10 patients were able to void while four required 
operation. 

It becomes evident that the male ulcer patient with early prostatic hypertrophy 
in whom complete urinary retention develops may have this retention as a result 
of banthine. 

It is well worthwhile to check the residual urine as a matter of routine on this 
class of ulcer patient before starting ulcer management. In this way one is in a 
better position to evaluate the patient, should urinary retention occur. 

SUMMARY 

The elderly male ulcer patient with early prostatic hypertrophy may develop 
complete urinaiy retention while on banthine therapy. 

In some cases complete urinary retention may be relieved by discontinuance 
of the drug and by catheter drainage for a few days while other patients may 
require operation. 
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URINARY RETENTION DUE TO BANTHINE 
JOHN I. WALLER 

From the Department of Urology of The Hertzlcr Clinic and The Hertzler Research 
Foundation , Halstead , Kansas 

During the past year there has been •widespread use by gastro-enterologists 
of banthine for the treatment of peptic ulcers. Since many of these ulcer patients 
are men in the prostate age group, it becomes important that the urologist 
understands the action of this drug on the bladder. 

Banthine bromide is a brand of methantheline bromide. Chemically it is a 
quaternary amine and its formula is B-diethylaminoethyl xanthene-9-carboxy late 


Table 1 


CASE 

AGE 

EECIAL EXAMINATION 

PEEMXDI- 

CATION 

EESIDUAL 

POSTMEDICATION 

XESXDUAX* 

RESULTS ATTEE DSCG 
DISCONTINUED 

1 

54 yrs. 

Grade 1 benign 

None 

Complete retention 

Voided with no residual 

o 

61 yrs. 

Grade 2 benign 

3 oz. 

Complete retention 

Required T.U.R. 

3 

5S yrs. 

Not enlarged be¬ 
nign 

None 

Complete retention 

Voided with no residual 

4 

66 yrs. 

Grade 3 benign 

1 oz. 

Complete retention 

Required T.U.R. 

5 

171 yrs. 1 

Grade 1 benign | 

2 oz. 

Complete retention 

1 Voided with 2 oz. re¬ 
sidual 

6 

69 yrs. 

Grade 1 benign 

None 

Complete retention 

Voided with 1 oz. re¬ 
sidual 

7 

65 yrs. 

Grade 1 benign 

i oz. 

Complete retention 

Voided with % oz. re¬ 
sidual 

S 

74 yrs. 

Grade 2 benign 

2 oz. 

Complete retention 

Required T.U.R. 

9 

54 yrs. 

Not enlarged be¬ 
nign 

None 

Complete retention 

Voided with no residual 

10 

j 77 yrs. 

Grade 3 benign 

3 oz. 

Complete retention 

i| Required T.U.R. 


methobromide. This drug belongs to the class of parasympathetic blocking agents. 
When given in the usual dosage it exhibits two principal types of action. The 
first is an atropine-like action and the second is an autonomic ganglion blocking 
action. Its action as a ganglion blocking agent on the parasympathetic system, 
resulting in urinary retention in the occasional patient with early prostatic hyper¬ 
trophy should be kept in mind. 

During the past year I have seen 10 patients with urinary retention which I 
believe was precipitated by banthine therapy. All were ulcer patients and had 
' ari °us degrees of prostatic hypertrophy. However, they had been voiding fairly 
well and never had urinary retention up to the time banthine was started. Several 
patients had complained of previous symptoms of prosta tism , although the 
symptoms had been mild in each case. While we appreciate the fact that any 
ot these patients could have developed a complete urinary retention while in the 

capital on any type of ulcer management, yet it hardly appears likely that such 
a coincidence would occur. Our medical sendee has not had this experience during 
the past 30 years of ulcer treatment. - ° 
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in the known conception group is illustrated in table 3, together with the initial 
sperm count prior to stilbestrol. 

Through personal communication, I know of two additional conceptions, one 
a patient of Dr. Joseph Kiefer's (infertile marriage of 2§ years), and the other 
a patient of Dr. Rudolph Hack’s (infertile marriage of 4 years), both conceptions 
occurring during the thud month of 0.2 mg. stilbestrol daily. 

The initial counts in this series are given in table 4. 

'I able 1 . Average number of counts after institution of stilbestrol (in addition to the initial) 

13 — 1 

26 — 2 to 7 (av. 3) 

1 — none 

Table 2. Change in count after administration of stilbestrol 


Increase. 20 

Decrease. 7 

No change. 12 

Table 3. Known positive conceptions 

PATIENT INITIAL COUNT lOL./CC | DURATION OP INFERTILE UAPEIACE IN PEAKS 


Table 4. Counts 

Spermatozoa fee No. pis . 

Less than 10,000,000 12 

(3 below 1,000,000) 

10-25,000,000 13 

More than 25,000,000 15 


(only 6 above 60,000,000) 

Twelve are cases of extreme oligospermia of less than 10 million sperm per 
cubic centimeter, of which 8 were less than 1 million, many on the order of about 
1 spermatozoa per high power field of the usual cover slip preparation, 13 between 
10 and 25 million and 15 more than 25 million with only 6 above 60 million. I 
have the impression that the lower the count, the less likely there is to be a stim¬ 
ulation or increased count with stilbestrol and especially so below 10 million. 

Whether there is a persistence of increased counts after discontinuance of 
stilbestrol would seem of some interest, and I re-submit the slide presented at 
Milwaukee last year of the first known conception after stilbestrol (tab e )• 


2 

3 

6 

1.5 
2 

7 

8.5 
3 
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INFLUENCE OF SMALL DOSES OF STILBESTROL 

ON OLIGOSPERMIA 

RUSSELL D. HERROLD 

From the Department of Urology, University of Illinois College of Medicine, Chicago 

On analyzing this series of 40 patients, it became evident that it is not an exact 
report on stilbestrol alone, but rather its combination with other medicaments. 
In a previous series of approximately the same number of patients I was impi essed 
by the statistical analysis of follow-up questionnaires that Bi» was of some value 
in infertile marriages when given parenterally in a dosage of 50 to 100 micro¬ 
grams weekly. Generally with stilbestrol, Bn has been given orally and I now 
believe Bi» is not as effective orally as when given parenterally, so probably the 
results as presented are largely due to stilbestrol. Also thyroid extract has been 
administered when the B.M.R. was on the minus side, and generally some “over 
all" vitamin mixture. The only omission has been that of products commonly 
used for infertility, namely, chorionic gonadotrophic hormones, pregnant mare 
serum and allied substances. I do not wish to imply that such products may be 
useless in some instances of oligospermia. From questionnaires over the past 
several years it was noticed that conception occurred sometimes following dis¬ 
continuance of pituitary hormones by a delayed period of one to two years. It 
is accepted, I believe, that large dosage of chorionic gonado'tropin may, in some 
patients, further increase oligospermia. It is possible that this in turn may be 
followed by a rebound phenomenon like that following testosterone administra¬ 
tion, as described by Heller, Heckel and McDonald. 

The only reference that I have seen on the use of estrogens for infertility of the 
male is that of Culp and Beynon in their excellent report. They reported one 
instance in which there was a decreased sperm count during thyroid and vitamin 
E therapy. There was a return to normal after progynol administration and about 
4 months subsequently successful impregnation. 

In the present series of 40 patients, counts were made, with one exception, in 
all, subsequent to the initial count and stilbestrol administration (table 1). 

In rating the effect on sperm counts, division was made into 1) increased counts, 
2) decreased, and 3) no change, with reasonable allowance for normal variations. 

It will be noted in table 2 that in 20 there was an increase, in 7 a decrease, and 
in 12 no change. It was significant that the “no change” included a preponder¬ 
ance of those with marked oligospermia, such as less than 10 million sperm per 
cubic centimeter. The most striking change occurred in those with the least 
oligospermia such as 50 to 90 million with intermediate 20 to 50 million likely 
to go either way. 

Conception occurred in 8 of the series with 23 known to be negative and 9 
unknown (table 3). This percentage is not impressive, but the period of observa¬ 
tion covers 1 year with an average of 6 months. The period of infertile marriage 

775 



778 


RUSSELL D. HERROLD 


It is generally recognized that a certain number of patients with lowered fer¬ 
tility will eventually impregnate without any treatment, even those with marked 
oligospermia, such as below 10 million. I do not think, however, that there is a 
marked variation in subsequent counts within a reasonable period of time, pro¬ 
viding the whole ejaculate has been obtained and there have been 4 or more days 
of abstinence before collection of the specimen. This seems especially true of 
patients with oligospermia below 60 million per cubic centimeter. 

The preponderance of the more extreme oligospermias in this series is based on 
the assumption that there is very little to lose with a new procedure in this type 
of patient. Finally the observations are presented without implying that stil- 
bestrol in small doses is the cure-all for infertility in the male, but rather as an 
interesting lead, worth pursuing further. 

6 N. Michigan Ave., Chicago, III. 
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had an opportunity to examine the semen of this patient 1 year later, and there 
was a drop from 102 milli on at or about the time of conception to 59 million, 11 
months later. In a few other instances we have noted a decrease in shorter in¬ 
tervals after discontinuance, but seldom to that prior to stilbestrol. 

In regard to the optimum dosage of stilbestrol, there have been about an equal 
number of patients to whom stilbestrol has been administered in a dosage of 0.1 
mg. daily and 0.2 mg. daily. Favorable and unfavorable responses have followed 
both schedules. Two instances of gynecomastia developed after a few weeks on 
0.2 mg. daily, which we believe at this time is an indication for discontinuing the 
drug, at least for stimulating purposes. There has not been any known instance 
of gynecomastia on 0.1 mg. daily and no complaints of decreased potency on 
either schedule. One would likely' get a more prompt answer from the larger 
dosage as to the three types of response tested above: increase, decrease or no 
change. At present, however, we are inclined to an initial dosage of 0.1 mg. daily 
and regulating a change or stopping the drug according to the findings of the 

Table 5 

D. M. Age 29. Barren S years before stilbestrol. Count was 12,000,000, SO per cent non- 
motile, 30 per cent abnormal forms. 


After stilbestrol: count 

6 weeks after. 41,000,000 

12 weeks after. 52,000,000 

18 weeks after. 102,000,000 

Conception at 16 weeks. 

Spermatozoa count 11 months later. 59,000,000 


subsequent specimens. Prescriptions should be marked “no refill” unless stil¬ 
bestrol is dispensed. Should future observations reveal that with decrease there 
is a favorable rebound reaction after discontinuance, like that described by 
Heller and Heckel, following testosterone, a different regimen would be indicated 
in this type of response. At present, we do not advise administration longer than 
4 months, with check-up of semen specimens every 4 to 6 weeks during the ad¬ 
ministration of stilbestrol. 

It may be found in the long run that it will be a better procedure to give in¬ 
termittent courses each month for 2 weeks prior to the expected ovulation of the 
wife. One patient, not included in this series, had an initial count of 197 million 
with a quantity of 2 cc and rather high viscosity. Stilbestrol was administered 
vat the thought that it might increase the quantity and decrease the viscosity, 
seven weeks later the count reached 1,000 million per cubic centimeter. In the 
patient included in this series without a subsequent count, conception occurred 
about 2 weeks after the institution of stilbestrol. This was an infertile marriage 
? ea T & ' P resent the method of intermittent administration is being used for 
Oae with counts from 50 to 100 million when there is other evidence of lowered 







780 


E. F. POUTASSE AND E. P. McCULLAGH 


been found to be the main components of the adrenal venous blood of the dog. 8 
Perfusion of isolated beef adrenals has shown that these two compounds are 
present in large amounts and that 11-dehydrocorticosterone, 11-desoxycorti- 
costerone, and cortisone are found in smaller amounts along with several un¬ 
known compounds. 6 ACTH added to the perfusate increases the production of 
of these components many times during a given period. The addition of 11- 
desoxycorticosterone and ll-desoxy-17-hydroxycorticosterone to the perfusate 
showed that these compounds were converted by the adrenal to corticosterone 
and 17-hydroxyeorticosterone respectively. Estrogens and androgens may be 
synthesized by the adrenal but there is as yet no direct evidence of this process, 
although they can be isolated from adrenal tissue. 

After being metabolized in the body, the adrenocorticoids appear in the urine 
as 17-ketosteroids and corticoids. In men a certain proportion of the 17-keto- 
steroids are derived from testis precursors, but about three-fifths come from 
metabolites of the adrenal cortex. 9 • 10 In women practically all the urinary 17- 
ketosteroids are derived from adrenal steroid metabolites. Both the 17-keto- 
steroid and the corticoid urinary levels reflect in general the functioning ability 
of the adrenal gland. Thus in Cushing’s syndrome there is usually, but not con¬ 
sistently, an increased excretion of 17-ketosteroids particularly in patients with 
adrenal hyperplasia or malignant tumors. 11 The measurement of urinary free 
corticoids by the formaldehydogenic method has not shown levels consistent 
with the clinical findings in our patients manifesting adrenal hyperfunction. 12 

Hypersecretion of the adrenal 11-oxysteroids, particularly corticosterone and 
17-hydroxycorticosterone, are believed to account for most of the pathologic 
and physiologic alterations occurring in Cushing’s syndrome. 3 Hypersecretion of 
adrenal steroid metabolites resembling androgens would account for the hir¬ 
sutism, acne, enlarged clitoris, and other features occasionally found in women 
who have features of both Cushing’s syndrome and the adrenogenital syndrome. 
The imbalance in production of these two groups of adrenal steroids accounts for 
the variability in the clinical picture of these patients as well as the inconsistent 
pattern of both urinary 17-ketosteroid and corticoid excretion. 

Pathology: The disturbance initiating adrenal cortical hyperfunction has not 
been established. It is probably hormonal and may arise from the hypothalamus, 
the pituitary, or the adrenal gland. Certain brain stem tumors can cause various 
endocrine symptoms in children, presumably by stimulation of the adjacent 
pituitary. 13 - 14 Recent experimental work 131 - 1S has shown that selective lesions 


8 Reich, H., Nelson, D. H. and Zaffaroni, A.: J. Biol. Chem., 187: 411,1950. T 

8 Fraser, R. W., Forbes, A. P., Albright, F., Sulkowitch, A. and Reifenstein, b- G., Jr. 
J. Clin. Endocrinol., 1: 234, 1941. . 

10 Callon,N.H., Callon,R. K. andEmmens, C. W.: J. Endocrinol.,2:88,1940. 

11 Forbes, A. P. and Albright, F.: J. Clin. Endocrinol., 11: 926, 1951. 

12 Corcoran, A. C.: Unpublished data. , T . nn( i 

13 Bailey, P., Buchanan, D. N. and Bucy, P. C.: Intracranial Tumors of Infancy a 
Childhood. Chicago: Univ. of Chicago Press, 1939. 

a) Heinbecker, P. and Pfeiffenberger, Jr.: Am. J. Med., 9: 3, 1950. . _.,, j an d 

m Wilkins, L.: The Diagnosis and Treatment of Endocrine Disorders in Childhoou a 
Adolescence. Springfield: Charles C Thomas, 1950. . ir’TTT Con- 

15 Hume, D. M. and Wittenstein, G. J.: Proceedings of the First Clinical AG1U 
ference. Philadelphia: The Blakiston Co., 1950, p. 134. 
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CUSHING’S SYNDROME 
EUGENE E. POUTASSE and E. PERRY McCULLAGH 
From the Cleveland Clinic and the Frank E. Bunts Educational Institute , Cleveland, Ohio 

The term. “Cus hin g’s syndrome” refers to the clinical picture described origi¬ 
nally by Harvey Cushing as pituitary basophilism. 1 Unless induced by treat¬ 
ment the syndrome is caused in all instances by hyperadrenocorticism, the dis¬ 
order originating in the adrenal or occurring secondary to another stimulus. 
The term “Cushing’s disease” is restricted usually to the few cases of Cushing s 
syndrome associated with a basophilic adenoma of the pituitary gland, assumed 
by some to be the source of adrenal cortical stimulation. 

The pathologic and metabolic changes present in patients with Cushing s 
syndrome are the result of an excess of adrenal 11-oxysteroids. Most of these 
changes can be produced by the a dminis tration of ACTH, 2 which stimulates, 
among other things, the output of the 11-oxysteroids, or by the administration 
of 17-hydroxydehydrocorticosterone (cortisone, compound E) 3 or 17-hydroxy- 
corticosterone (compound F)A 

Cushing’s syndrome is much more common in women than men, and is seen 
occasionally in children. The life span of these patients is shortened. The char¬ 
acteristic clinical features of the syndrome are described later in the section on 
diagnosis. In many patients the complete clinical picture does not develop or it 
may be mixed with features of the adrenogenital syndrome. 


PHYSIOLOGY 


Only a brief outline of adrenal cortical physiology will be given here; a thor¬ 
ough presentation of this subject in the form of a symposium appeared re¬ 
cently. 5 Adrenal cortical function includes three major parts: 1) maintenance 
of the electrolyte balance by regulation of sodium, potassium, and water excre¬ 
tion; 2) regulation of carbohydrate, fat and protein metabolism; 3) androgenic 
effects including somatic and sexual development. Estrogenic and other adrenal 
functions need not be considered here. 

About 30 adrenal steroids have been isolated, but of these only 6 are capable 
of maintaining life in the adrenalectomized animal. 6 These are corticosterone, 
deoxycorticosterone, dehydrocorticosterone, 17-hydroxycorticosterone, 17-hy- 
droxydesoxycorticosterone and 17-hydroxydehydrocorticosterone. The probable 
precursor of adrenocorticosteroids is cholesterol as shown by perfusion of C-14 
labeled cholesterol through isolated adrenals following which C-14 containing 
corticosteroids are obtained. 7 Corticosterone and 17-hydroxycorticosterone have 
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by ACTH or cortisone therapy 20 - 21 and lend support to the belief that primary 
adrenal cortical hyperfunction may cause basophilic adenomas and Crooke’s 
changes of the basophil cells. 

Various pancreatic lesions, such as necrosis, cysts, or pancreatitis, as well as 
hepatic changes have been observed in a few of our patients with Cushing’s syn¬ 
drome at autopsy, but most of these patients had previous adrenal surgery, 
making the findings difficult to evaluate. The catabolic action of the excess 
11-oxysteroids causes a variety of pathologic and metabolic changes 3 described 
in the section on diagnosis. 

DIAGNOSIS 

The classical case of Cushing’s syndrome is easy to recognize. The most 
striking feature is the facial appearance, consisting of a plethoric, round “moon 
face.” Women often have hirsutism with various degrees of beard formation, 
particularly in cases where there are manifestations of the adrenogenital syn¬ 
drome. The neck is short and obese, and there is usually a “buffalo” hump of 
fat in the cervicodorsal region. The abdomen protrudes because of obesity and 
weakness of the abdominal musculature. The limbs appear wasted with weak, 
flabby muscles which have decreased in size as the syndrome progresses. This 
muscular weakness is often a striking feature of the syndrome. The skin is thin 
and the blood vessels are more evident than in normal people. There are usually 
purplish striae over the upper thighs and lower abdomen. Easy bruisability of 
the skin is common and acne is sometimes present, as well as other minor skin 
infections. 

Various degrees of arterial hypertension are found, usually of a labile nature. 
If hypertension has been present for a long period, it may not decrease in spite 
of adequate surgical therapy. Associated with the hypertension, there may be 
cardiac hypertrophy and some degree of cardiac failure. Diabetes mellitus is 
almost invariably present and insulin-resistant in type. Most women have 
amenorrhea or menstrual irregularity and men show decreased libido and 
potency. Roentgenograms of the vertebra and skull may demonstrate various 
degrees of osteoporosis; pathologic fractures may be found usually in the form 
of compression of one or more of the vertebral bodies. Back pain is common 
among these patients and it is believed to be associated with the osteoporotic 
changes in the spine. The posterior clinoid processes of the pituitary fossa may 
disappear because of the osteoporosis. This can be mistakenly interpreted to 
indicate the presence of a pituitary tumor. Lymphopenia and eosinopenia occur 
with hemoglobin and red cell counts increased above the range of normal, 15 to 
17 gm./lOO cc of hemoglobin and 5 to 7 million red cells/cu. mm. are common. 
This must be distinguished from polycythemia vera which is not connected with 
the disease. In some patients with Cushing’s syndrome considerable alteration 
of the blood ch emis try occurs, such as low serum potassium, elevation of the 
ser um sodi um and a low chloride type of alkalosis. These chemical changes are 
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of the hypothalamic centers are capable of altering the normal pituitary-adreno¬ 
cortical response to stress. Controversy exists as to the mechanism involved, 
although the balance of evidence at present favors a humoral hypothalamic- 
pituitary control rather than a neural one. Much evidence may come from 
further investigation of serum ACTH levels in patients with Cushings syn¬ 
drome. 16 Adequate subtotal adrenal resection or removal of a functioning cortical 
tumor usually causes remission of the syndrome, indicating that the disturbance 
is probably primary in the adrenal glands. 

The cause of hyperadrenocorticism in the majority of patients with Cushing s 
syndrome is bilateral adrenal hyperplasia with no clinical or autopsy evidence of 
pituitary tumor. Of 22 patients with Cushing’s syndrome in our series who were 
operated upon or later autopsied, sixteen were found to have bilateral adrenal 
hyperplasia. This is recognized grossly by enlargement, nodularity, and rounding 
of the ordinarily sharp edges of the adrenals; however, these gross changes do 
not occur uniformly when hyperfunction is manifested clinically. There is a con¬ 
siderable variation in size and weight of the adrenal glands among normal 
humans, and there may be a difference in the size and weight of the adrenals 
in the same person. This is also true in patients with hyperadrenocorticism, and 
therefore, comparisons of size and weight have little practical value. Micro¬ 
scopically it is exceedingly difficult to distinguish a hyperfunctioning adrenal 
from the normal. There is usually hyperplasia of the pigmented zone of the cortex 
and fucsinophilic staining reaction of the cortical cells seems to be more pro¬ 
nounced in the adrenals of patients who show clinical evidence of cortical hyper¬ 
function. 


In five instances, or about one fourth of our patients with Cushing’s syndrome, 
either a cortical adenoma or carcinoma of one adrenal was found. The size of 
the tumor is not directly related to its functional ability and a small adenoma is 
just as capable of producing the syndrome as a large tumor. It should be men¬ 
tioned that many cortical adenomas and carcinomas have no distinguishable 
endocrine function. 


The pituitary basophil cells undergo changes 17 consisting mainly of cyto¬ 
plasmic hyalinization, loss of basophilic granules, and excessive vacuolization. 
Much less frequently small or microscopic basophil adenomas of the pituitary 
are found in association with bilateral adrenal hyperplasia. 1,18 That some 
pituitary adenomas may cause the syndrome appears to be demonstrated by the 
occasional striking clinical remission which follows pituitary irradiation. On the 
°t er hand, pituitary adenomas are found frequently at autopsy in patients 
who had no endocrine abnormality clinically. Crooke’s changes of the basophil 
cells occur far more often than pituitary adenoma in patients with hyperadreno¬ 
corticism. In comparison, patients with Addison’s disease often have a paucity 
o basophil cells in the pituitary. 13 Changes in the basophil cells can be caused 
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the central vein and containing at least one arterial branch. All of the opposite 
gland is removed. It has been customary to remove the second gland at a later 
date, usually about 2 weeks after bilateral exploration. Now that satisfactory 
replacement therapy is available, both procedures can be done in one operation 
without undue risk. It is difficult to estimate how much adrenal tissue should 
be excised. It is believed that enough should be removed to cause temporary 
relative adrenal cortical insufficiency from which the patient gradually recovers 
with remission of the syndrome. This means that 85 to 90 per cent of all adrenal 
tissue should be removed. To insure viability of the remaining portion great 
care must be exercised in hemostasis and preservation of the central vein and 
the arterial supply along the medial edge of the gland. 

At present we do not believe that it is justifiable to remove all of both adrenal 
glands for Cushing’s syndrome unless it is apparent that the disease is progressive 
following subtotal adrenalectomy as outlined and a serious threat to life. The 
possibility of aberrantly located adrenal cortical tissue must be kept in mind 
if symptoms and signs progress postoperatively. 

PREOPERATIVE AND POSTOPERATIVE HORMONE MANAGEMENT 

Cortisone, ACTH and desoxycorticosterone have simplified the treatment of 
patients with Cushing’s syndrome. There is often no way of establishing prior to 
exploration whether an adrenal tumor or bilateral hyperplasia is the cause of 
the syndrome; therefore all patients should be prepared with cortisone 24 hours 
before operation. This is given in doses of 25 to 100 mg. intramuscularly or orally 
every 6 hours, the last dose being administered about 2 hours prior to the opera¬ 
tion. This insures an adequate supply of cortisone in the event that an adrenal 
tumor is found with atrophy of the opposite gland. Cortisone should be con¬ 
tinued for a few days after operation and is gradually withdrawn within the first 
week. Should nausea, vomiting, fever, or weakness develop, cortisone is resumed 
in small doses. The administration of ACTH in doses of 25 mg. intramuscularly 
every 8 hours facilitates recoveiy of an atrophic adrenal gland. 

If bilateral adrenal hyperplasia is found and subtotal resection of one adrenal 
performed as a first stage procedure, cortisone is not necessary postoperatively. 
When total removal of the remaining adrenal is done or if both procedures are 
performed in one operation, cortisone must be given until the patient shows a 
satisfactory recovery. It is withdrawn gradually and the patient carefully ob¬ 
served for signs or symptoms of adrenocortical insufficiency. These are nausea, 
vomiting, weakness, muscle pains or stiffness, unexplained fever, and hypoten¬ 
sion. Treatment should always be instituted before the symptoms and signs of 
acute adrenal failure of the Waterhouse-Friderichsen syndrome are manifested. 
The symptoms can be controlled by small amounts of cortisone orally. In some 
instances, cortisone may have to be given continuously because of failure of the 
remaining fragment of adrenal gland to supply sufficient adrenocorticoids. a he 
adrenalin and ACTH test should not be relied upon postoperatively as a measure 
of adrenocortical function and therapy must depend upon the clinical response 
of the patient. Blood chemistry studies must be carefully followed postopera- 
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due to the increased excretion of potassium by the kidney with retention of 
sodium and water in the system. Pyelonephritis and even renal calculi occur fre¬ 
quently, particularly when hypercalcinuria exists. The average 17-ketosteroid 
excretion of a large group of patients with adrenal hyperplasia was 18.1, with 
benign tumor 5.7, and with malignant tumor 124.4 mg./24 hours. 11 Urinary 
corticoid levels by present chemical tests are not usually diagnostic. 

A number of women with Cushing’s syndrome show manifestations of the 
adrenogenital syndrome as well, presenting all gradations of masculinity. These 
women are healthy and do not become weak. They have the characteristic 
obesity and round plethoric face but with increased hirsutism and some degree 
of baldness. Amenorrhea may be a symptom and clitoral enlargement is often 
found. 

In every case of Cushing’s syndrome the question arises regarding the possible 
presence of a basophilic pituitary tumor. Roentgenograms of the skull almost 
invariably show a normal sella turcica. Should widening of the sella occur, it is 
logical to assume that a basophilic tumor is present but such instances are rare. 
A report appeared recently of co-existing Cushing’s syndrome and acromegaly in 
association with an acidophilic pituitary tumor.- 

TREATMENT 

All patients with Cushing’s syndrome should have careful roentgenographie 
examination of the adrenal areas. Excretory urography may disclose downward 
displacement of a kidney indicating the presence of a suprarenal tumor. This 
can be confirmed by translumbar aortography, posterior laminograms, or, as 
done in some clinics, perirenal air insufflation. Preoperative localization of an 
adrenal tumor greatly simplifies the surgical problem, for the tumor can be 
removed by way of the thoraco-abdominal or flank approach without the neces¬ 
sity of exploring both adrenals. Usually no tumor is localized preoperatively 
and we believe simultaneous bilateral exploration should be performed, for it is 
important to establish the pathologic lesion in both adrenals before any defini¬ 
tive procedure is carried out. By utilizing bilateral posterovertical incisions 23 
adequate simultaneous exposure of both adrenals is possible. Many prefer to 
use the classical fl an k or posterolateral approach as for a nephrectomy, but this 
limits exploration to one side at a time. Small benign, but hyperfunctioning 
adrenal tumors which cause atrophy of the opposite adrenal gland can seldom 
be localized preoperatively. Adenomas can be enucleated readily from the 
adrenal gland; however, should doubt exist as to the nature of the growth the 
entire gland should be removed. If both adrenals appear atrophic a search must 
be made for an aberrantly located adrenal adenoma. 

^ iea h°th glands are found to be nodular and enlarged with rounded edges 
the pathologic entity is adrenal hyperplasia. The two glands may not be the 
mme size or have the same weight. According to the present concept of therapy 
a least four-fifths of one adrenal gland is excised, sparing the portion around 
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On. examination she had a normal temperature, pulse and respiration. Her 
blood pressure was 195/115. She had a rounded, plethoric face; there was excess 
of fine hair over the face and coarse hair on the arms, legs, and breasts (fig. 1). 
She was obese with heavy fat deposits over the trunk, shoulders and hips. Broad 
silvery striae were present over the lower trunk and thighs. Old acne scars were 
evident over the back and the skin was of coarse texture. The pupils were normal 
and examination of the fundi showed normal optic disks. There was slight con¬ 
striction of the retinal vessels but no hemorrhages or exudate. Examination of 
the ears, nose and throat revealed no abnormalities. The lymph nodes were 
normal. The breasts were large and pendulous. The lungs were clear to ausculta¬ 
tion and percussion. The heart was not enlarged and the sounds were normal. 
The abdomen was obese but there were no palpably enlarged organs or masses 
or areas of tenderness. The external genitalia were normally feminine. The cervix 
was normal to inspection and the uterus and adnexae were normal to palpation. 
Neurologic examination was completely normal. 



Fig. 1. Patient with Cushing’s syndrome before and 5 months after subtotal adrenalec¬ 
tomy. 

It was believed that she had adrenocortical hyperfunction, presenting features 
predominately of Cushing’s syndrome, but also some of adrenogenital syndrome. 
The laboratory data were as follows: Serology negative; hemoglobin 16.4 gm./ 
100 cc; red blood count 6,250,000/cu. mm.; white blood count 8700; fasting 
blood sugar 173 mg./lOO cc; blood urea 33 mg./lOO cc; plasma CO 2 56 vol. pci 
cent; plasma chlorides 577 mg./lOO cc; serum potassium 4.1 mEq/liter. The 
urine had a specific gravity of 1.017; pH 7.5; albumin negative; sugar 3 plus, 
no acetone; 2 to 3 white blood cell per high power field. The single dose oral 
glucose tolerance test was as follows: fasting blood sugar 114 mg./lOO cc; half 
hour 184; one hour 270; two hours 333; three hours 250; four hours 197. There 
was a 4 plus glycosuria in all specimens collected during this test. She was 
placed on a diet of 100 gm. of carbohydrate, 62 gm. of protein, and 50 gm. of 
fat daily. On this regimen her blood sugar stabilized to around 130 mg./lOO cc. 
On one occasion when she had a “black out” spell her blood sugar was S2 mg./ 
100 cc. 
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tivelv particularly the serum sodium and potassimn levels, as serious alteration 
mav develop. Hypoglycemia may also occur postoperatively. There is sufficient 
desoxycorticosterone-like material in cortisone to supply the daily need ot this 
hormone iu most patients. It may be necessary to use DCA m doses of 1 to 3 
mg. daily in those patients in whom hypotension or low serum sodium levels are 
not well controlled by oral sodium chloride in doses of 4 to 6 gm. daily as enteric 
coated tablets. 

RESULTS OF SURGERY 

It is important to understand that Cushing’s syndrome is a progressit e disease 
which greatly shortens life expectancy. It is also important to realize that the 
clinical picture is caused either by an adrenal tumor or bilateral adrenal hyper¬ 
plasia in practically all instances. Surgical removal of functioning adrenocortical 
tumors usually results in remission of the syndrome. Subtotal adrenalectomy 
for bilateral hvperplasia also results in remission of the syndrome provided suffi¬ 
cient adrenocortical tissue has been excised. 24 If there is no regression of Cush¬ 
ing’s syndrome postoperatively, too much functioning cortical tissue remains. 
Return of the syndrome following temporary remission is an indication for 
removal of more adrenal tissue. Until more is known regarding adrenocortical 
function and better methods are developed for handling hyperfunction, subtotal 
adrenalectomy will be the procedure of choice for bilateral adrenal hyperplasia. 
The problems associated with the diagnosis, surgical handling and postoperative 
care of patients with Cushing’s syndrome are illustrated by the following case 
report: 

A 34 year old white housewife was first seen March 15, 1951 with a chief com¬ 
plaint of "blacking out” spells of several years’ duration. These spells occurred 
even- few months and lasted for 5 to 10 minutes during which time she seemed 
to be asleep, acted automatically, and was disoriented and unable to talk. There 
was no relation of the spells to food intake. In the 4 months prior to entry the 
spells increased in frequency, occurring 2 or 3 times weekly. There were also 3 
major spells characterized by sudden onset of severe back pain, sweating, weak¬ 
ness, palpitation, stupor, and generalized convulsions lasting for several minutes. 

she was found to have diabetes 2 years before. This was treated by diet and 
the daily use of 6 to 10 units of PZI. There had been no known insulin reactions 
during this period. She had lost 15 pounds of weight in the 3 months prior to 
entry, but was still much overweight, weighing 197 pounds. Her height was 5 
feet and 3 inches. Hypertension was discovered by her physician shortly prior to 
entry. Her periods had always been irregular and she had not menstruated for 
7 >ears, although her youngest child was only 5 years of age. Her other child 
v as 12 years of age. She had moderate exertional dyspnea and palpitation, but 
experienced no other cardiovascular symptoms. Urinary frequencv, burning 
and nocturia had been present for 4 months. There was no familv history of 

hypertension; however her mother was said to have died of diabetes and heart 
disease. 
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apparently occasionally initiated by a pituitary basophilic tumor, resulting in 
adrenal hyperplasia and hyperfunction. The classical Cushing’s syndrome is 
due to a hypersecretion of 11-oxysteroids. Many patients show mix ed adreno¬ 
genital and Cushing’s syndrome probably due to an excess of androsterone and 
related compounds as well as the 11-oxysteroids. The syndrome can be induced 
artificially by ACTH, cortisone, or compound F. 

When surgical treatment is recommended, simultaneous bilateral adrenal 
exploration should be done to determine the underlying pathologic process before 
any definitive surgical procedure is carried out. Removal of a functioning adreno¬ 
cortical tumor results in disappearance of the syndrome. Cushing’s syndrome 
due to bilateral adrenal hyperplasia can be treated effectively by adequate sub¬ 
total removal of one adrenal and total removal of the other gland, cortisone 
being used as indicated during the postoperative phase. When a basophilic 
pituitary tumor is suspected, roentgen therapy can be tried. The proper use of 
cortisone alone or in conjunction with ACTH has decreased the hazards of 
surgery greatly. 
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normal li mi ts. She had no fever or tachycardia, and her nausea gradually disap¬ 
peared. Her fasting blood sugar level without insulin ranged between 140 and 
216 mg./lOO cc postoperatively. Glycosuria persisted up to the time of her dis¬ 
charge from the hospital 16 days following the second operation. ACTH test 
prior to discharge showed a 40 per cent drop in circulating eosinophils at the end 
of 4 hours. 

She was advised to take enteric-coated salt tablets, 4 gm. daily and 2 mg. 
of desoxycorticosterone twice daily. Approximately one month after discharge, 
she began to develop spells of nausea, vomiting and abdominal distress with 
recurrent bouts of upper respiratory infections. Three months following opera¬ 
tion, she was started on cortisone, 12.5 mg., 4 times daily and felt greatly im¬ 
proved. All symptoms of nausea, vomiting, fever and weakness disappeared 
with this therapy. However, on withdrawal of this drag, her symptoms promptly 
returned. 

She was re-admitted to the hospital on August 27, 1951. She had lost 75 
pounds in weight. The hair had disappeared from her face and body and was 
falling out of her forearms and legs. She had sustained no seizures postopera¬ 
tively. There had been a noticeable improvement in the facial appearance with 
loss of the fat over the face, trunk and upper dorsal areas. There was no ab¬ 
normal pigmentation of the skin or buccal mucous membranes. She experienced 
muscular weakness, especially of the thighs, calves and forearms. The serum 
sodium was 131 mEq/liter, serum potassium 4.5 mEq/liter. Her blood hemo¬ 
globin was 8.5/gm. per 100 cc; white count 5,800; red cell count 3,530,000. The 
blood urea was 33 mg./lOO cc; blood chlorides were 561 mg./lOO cc; Kepler 
index was 5. Fasting direct eosinophil count was 69 per cu. mm. and there was 
no drop in eosinophils 4 hours after 25 mg. of ACTH. 

While undergoing an oral glucose tolerance test, the patient had a typical 
Addisonian collapse, which responded promptly to intravenous glucose and 
saline with added adrenocortical extract. Cortisone, 12.5 mg., 4 times daily, was 
re-instituted with added salt, 2 gm., 3 times a day. Improvement in strength 
was rapid with increase in her appetite and she was discharged on this medica¬ 
tion. One month later she was in good health with no recurrence of nausea or 
vomiting. Her weight was 150 pounds, her pulse 78, blood pressure 160/90. 
There was some edema of both ankles. For the first time in 7 years she had 
menstruated. There was no glycosuria at this time. 

After another month she was symptom free, doing all her ordinary housework. 
She had now had two menstrual periods at intervals of 4 weeks, the first tw o in 
7 years. Hair had continued to disappear from the extremities. Her weight vas 
152 pounds and her blood pressure 136/90. Kepler water excretion test vas sti 
abnormal showing an index of 12. Blood potassium was 4.5 mEq/liter. 

\ 

SUMMARY 

Cushing's syndrome results from hyperfunction of the adrenal cortex. The 
pathologic process causing the endocrine disorder is bilateral adrena } r P e J’ 
plasia or a unilateral tumor, in a ratio of about three to one. The syn rome is 
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urine was to be infected with Salmonella enteritidis and a subgroup of control 
animals. Two operations., separated by an interval of 6 weeks, were penormed 

on all animals. _ , , 

At the first operation, using aseptic technique, a foreign body was introduced 

into the bladder through a suprapubic cystotomy. The foreign body in each 
instance consisted of a flat rectangular piece of zinc weighing approximately 10 
mg. In the subgroups to be infected, the organism was introduced by washing 
the foreign bodv in a Brewer's broth culture of salmonella enteritidis immedi¬ 
ately prior to its insertion in the bladder. To make strict comparison possible, 
the foreign body to be inserted in each control rat was previously washed in 
sterile Brewer's broth medi um . The bladder was closed with a fine silk suture 
and the abdominal incision repaired. 

A stock diet of Purina Fox Chow Checkers and drinking water were available 
to the animals at all times. .Normal rats on this diet do not form calculi spontane¬ 
ously. However, as we have already shown, if a zinc foreign body be present, a 
magnesium ammonium phosphate calculus is rapidly produced around it. 

Six weeks after the initial operation the second operation was performed. The 
bladder was again exposed, and its urine aspirated with a sterile syringe and 
needle. After opening the bladder, the stones were removed and weighed upon 
an analytical balance. In some instances where large stones had developed, 
small "daughter” stones were also found associated with them. These '’daughter” 
stones have not been included in the stone weights recorded in the accompanying 
tables. Whenever a sufficient volume of urine was aspirated, its pH was deter¬ 
mined with a Beckman pH meter. Cultures of the urine were then made on 
blood agar plates and in Brewer's anaerobic media. 

The bacterial cultures were examined 4S hours after inoculation. In the in¬ 
fected group. Salmonella enteritidis was recovered in pure culture from the 
urine of all surviving rats. If the urine of any of the control animals was found 
to have become accidentally infected, such animals were excluded from the 


series. Strict comparison could therefore be made between stone growth in 
animals whose urine was infected with Salmonella enteritidis and controls 
whose urine had remained sterile throughout the experiment. 

A quantitative study was made of the urinary excretion of magnesium, cal¬ 
cium. phosphorus, and ammonia nitrogen in order to determine if Salmonella 
infection inhibits stone formation by altering the concentration of any of these 
substances. Four weeks from the original operation urine was collected for 3 
consecutivc days from S rats of the sterile group and from an equal number of the 
infer ted group and the appropriate determinations made. The ammonia nitrogen 
was estimated by a photometric modification of Folin and Bell's method. 5 The 
method.-, for the other chemical determinations are described in previous papers. 

I'-Mi/t*. The degree of stone formation in the sterile controls was in marked 
contrast to that found in the infected animals. In the controls the incidence and 
.norage ueight of stone was found to correspond with the results obtained in 
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EXPERIMENTAL UROLITHIASIS 

Y. Prevention and Dissolution of Foreign Body Calculi 
by Infection with Salmonella Enteritidis 

C. W. VERMEULEN, C. R. HELSBY and R. GOETZ 
From the Department of Surgery, University of Illinois College of Medicine, Chicago. Ill 

In previous papers of this series on experimental urolithiasis a method has 
been presented for studying the process of stone formation as it occurs after 
introduction of a foreign body into the urinary bladder of the rat. 1 -u 3,4 We 
have as } r et reported no experiments investigating the influence of infection upon 
stone formation although we had noted, as was to be expected, that accidental 
infection with a urea-splitting organism tended to augment the process. In one of 
our experiments, however, a chance finding led us to suspect that infection may 
at times exert a pronounced inhibitory effect on stone formation. This observa¬ 
tion was first made in a group of control rats from an unrelated experiment. 
The group was composed of 16 animals each with a foreign body in the bladder. 
When the experiment was completed, 6 weeks after the foreign bodies had been 
implanted, it was found that an accidental infection had developed in 5 of the 
animals. All of these infected rats failed to produce stones while the remaining 
animals, whose urines were sterile, developed the expected amount of stone 
upon the foreign bodies. The infecting organism was identified as Salmonella 
Enteritidis. 

The purpose of the present paper is to present further data showing that this 
organism has a pronounced inhibitory effect on stone formation. The experi¬ 
ments were of two types, the first being concerned with prevention of stone 
formation and the second with the dissolution of previously formed stones. 
Prevention was investigated by introducing Salmonella enteritidis at the time 
the foreign body was implanted. Dissolution was attempted by introducing the 
infection only after the stone had first been allowed to form in sterile urine. 


experiment i—(prevention) 


Methods. Four successive groups of rats were employed in this experiment, 
using male animals of a single strain and weighing approximately 200 gm. Each 
group was treated in identical fashion, being divided into a subgroup uhosc 


This investigation was supported by a research grant from the National Institutes of 
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We wondered if the inhibitory effect of Salmonella infection would persist for 
periods longer than 6 weeks. Accordingly, at the time of the second operation, 
the bare zinc foreign bodies from six of the infected rats were replaced in their 
bladders. These six animals were then allowed to live for an additional nine 
weeks and at the end of this time the Salmonella enteritidis was again recovered. 
In no instance had stone formation occurred. 


COMPARISON OF FOREIGN BODY STONES FORMED 
IN STERILE AND INFECTED URINE IN SIX WEEKS 

42 STERILE CONTROL RATS 

»»•*•••••■*•• * 

. • « I • • I « t • ' § * » 

| I | I | I * * I • ° * • • 

54 RATS INFECTED WITH SALMONELLA 


Fig. 1. (Experiment 1) Photograph of bladder contents of control and Salmonella in¬ 
fected rats. It is seen that in sterile control rats foreign bodies are encased in stone while 
in infected rats foreign bodies are almost completely free of calculous deposit. 

Table 2. Average values on analysis of urine 


URI-VE COLLECTED 3 DAYS FROU S RATS IN' EACH GROUP 



Volume 

Calcium 

Magne¬ 

sium 

Phosphorus 

Ammonia 

X; 


cc., dim 



r:g- 

IE?. 

Sterile control 

.. 15.S 

21 2 

33.6 

125 

43 

Salmonella infected . . . 

. 20.1 

17.7 

29.1 

105 

44 


pH AT OPERATION' 


6.7 (34 rats) 
6.72 (45 rats) 


EXPERIMENT II—(DISSOLUTION') 

Methods. Having established that Salmonella enteritidis is capable of pre- 
venting foreign body stone formation, an experiment was now designed to study 
the effect of delaying such infection until stones had already formed. Rats were 
again used, and at the first operation a standard zinc foreign body was intro¬ 
duced into the bladder by the usual aseptic technique. Six weeks later the blad¬ 
der.- were reopened after aspiration of the urine for culture. In the instances 
where stones had formed they were removed, weighed and re-implanted. In one 
ulf of the rats the stones, prior to their re-implantation, were washed in a 
betters broth culture of Salmonella enteritidis. In the remaining animals 
which were to serve as controls, the stones were simply washed in sterile Brewer's 
Toth before re-implantation. It will be noted that in the group to be infected 
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pievious experiments. On the other hand, the absence of stone formation in the 
infected animals was most striking. The results obtained from the four experi¬ 
mental groups are shown in table 1. If the figures for all four groups be combined, 
it is seen that stones formed in 37 of 42 rats with sterile urine but in only 2 of 
54 rats whose urine was infected with Salmonella enteritidis. The average 
weight of calculus deposit in the control animals was 52.9 milligrams but only 
1.8 milligrams in the infected animals. The photograph (fig. 1) clearly demon¬ 
strates this difference. Statistical analysis of these results shows that the possi¬ 
bility of their occurrence by chance alone is much less than 1 in 100 in the first, 
three groups and less than 5 in 100 in the fourth group. 


Table 1. Prevention of calculi by Salmonella infection 


EXPERIMENTAL GROUPS 

NUMBER OF 
RATS 

RATS WITH 
CALCULUS WT. 
OVER 10 MG. 

AVER. WEIGHT OF CALCULUS 
FOR WHOLE GROUP 





mgm. 

1 

Control 

7 

7 

■ 34.3 


Salmonella 

5 

0 

1.0 

2 

Control 

15 

11 

34.3 


Salmonella 

15 

1 

3.5 

3 

Control 

15 

15 

S4.6 


Salmonella 

2S 

1 

0.9 

4 

Control 

5 

4 

39.4 


Salmonella 

6 

0 


ALL GROUPS COMBINED 





Control 

42 

37 

52.9 ± 7.4 (S.E.) 


Salmonella 

V 

2 

1.8 ± 0.82 


Statistical comparison all groups combined: 

Stone weight, control vs. Salmonella — t = 7.S13. 


In table 2 the average daily volume and chemical composition of urine from 
the control and infected rats are compared. It was found that the urine volume 
was somewhat greater in the infected rats and was accompanied by a correspond¬ 
ing dilution of calcium, magnesium, and phosphorus, while the ammonia nitrogen 
remained unchanged. We do not believe that these chemical findings explain 
the failure of calculus formation in the presence of Salmonella infection. -The in¬ 
fection also failed to produce aii 3 r significant change in the urinary pH as judged 
by the values obtained at the end of the experiment. The average for the con¬ 
trols was G.70 while that for the infected rats was 6.72. It should lie emphasize! 
that the Salmonella infection appeared to remain limited to the urinary tract. No 
systemic disturbance was apparent. Representative histological sections of t ic 
bladder wall of a control and an infected animal are shown in the photomicio- 
graphs (fig. 2). In both sections the mucosa is intact and of normal thickness, 
with a few chronic inflammatory cells in the submucosa. 
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most cases continued to grow. In the other group the stones decreased in size 
after the Salmonella infection -was introduced. In the 11 animals of the control 
group, one stone lost weight, 3 stones remained essentially unchanged, Avhile in 
the remaining 7 animals the stones continued to grow. For the entire group of 
controls the stones showed an average increase in weight of 50 mg. On the other 
hand, after the infection was introduced into the bladder of the 12 animals of 
the second group, only one stone gained weight, another remained unchanged. 


Table 3. Dissolution of calculi by Salmonella infection 


NO. OF RATS 

AV. INITIAL 1 
STONE VTT. j 

PROCEDURE AT REIMPLANTATION 

, AV. STONE VTT. 

4 WKS. LATER 

AV. CHANCE IN 

1 WT. OF STONE 


rrs. 


ng. 

ng. 

11 

42 

No infection introduced 

92 

• -f 50 

12 i 

10S 

Salmonella introduced 

50 

; — 5S 


Statistical comparison—change in weight of stone: 


t = 4.734 


Mgm. 
increase 
200 r 


change in weight of stones 


200 - 


100 


50 


Continued g rowth 
n_sterile controls 


jiI 


Re g ression b y 
salmonella infection 


UF 


I50 l 
W g rrt. 
decrease 

stone* in ^erfes "of J 2 - Dissolution). Graph showing changes in weights of individual 

indicated for each It k la f{ 4 weeks of experiment. Gain or loss in weight of stone is 
eu lor each rat by length of bar above or below zero base line. 

cm e 'j ic . Iemj )™ n S 10 all lost weight significantly. Dissolution of stone was 
npiete m 4 instances leaving the zinc foreign body bare in the bladder. For 

wei'd t ] ,C ^ ra ^ S ' n ^ ec ^ e ^ ^ath Salmonella, the stones showed an average 
the'control' 0 ^ * s ' n s ^ ar P contrast to the average gain of 50 mg. in 


DISCUSSION 


Infection is 
ami growth of 


ordinarily considered to be an important factor in the formation 
urman calculi. The evidence for such a relationship seems to be 
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with Salmonella, the stones were considerably larger than in those whose urine 
was to remain sterile. This provided a severe test of the “dissolving power” of 
the infection in rats whose stones had been rapidly growing up to the time when 
the infection was introduced. 

Four weeks after the second operation the bladder was again exposed. The 
urine was aspirated for culture and the stone removed and weighed. The change 
which occurred in the weight of the stones during the four weeks of Salmonella 
infection could then be compared with that occurring in the control animals. It 



Fig. 2. A, photomicrograph (X 132) of bladder of rat with sterile urine. B, photomicro¬ 
graph (X 132) of bladder of rat with Salmonella infection. 

should be stated that only such animals are included in the control group whose 
urine was proved to be sterile throughout the experiment. Likewise, the Sal¬ 
monella group includes only those animals which yielded a sterile urine im¬ 
mediately prior to the introduction of the Salmonella and from which, at the end 
of the experiment, Salmonella was recovered in pure culture. 

Results. The results indicate that Salmonella enteritidis, already shown to he 
capable of inhibiting stone formation, is further able to effect a reversal of (he 
process if the introduction of the infection is delayed until stones have ahead.' 
formed. As can be seen in table 3 and figure 3, the stones in the control group 1,1 
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SUMMARY 

In a continuing study of stone formation as it occurs on foreign bodies in tbe 
bladders of rats, it was found that infection with Salmonella enteritidis is able 
to prevent stones that would otherwise occur on the foreign bodies. An addi¬ 
tional experiment demonstrated that if the infection is introduced only after 
stones have already formed, the infection is capable of producing regression and 
sometimes complete dissolution of such stones. The mechanism by which the 
infection produces stone inhibition is as yet unknown. No change was detected 
in either the urinary pH or the urinary excretion of the crystalloid components 
of the stone. 
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quite satisfactory when the infection is of the urea-splitting variety. The in¬ 
creased alkalinity of the uriue along with the increased concentration of urinary 
ammonia satisfactorily explains the rapid development of stones in the presence 
of this type of infection. Animal experiments have also confirmed the clinical 
impression that infection with urea-splitting organisms augments stone forma¬ 
tion. 6 ’ 7 

The possibility that infection could ever inhibit stone formation does not 
seem to have been seriously considered. The data presented here indicate to us 
that under the experimental conditions used, such a possibility does indeed 
exist. It is true that an occasional stone developed in the first experiment despite 
the presence of Salmonella infection but when the infected animals as a group 
are compared with the uninfected controls a striking difference is evident. This 
conclusion is strengthened by the results of the second experiment where Sal¬ 
monella infection was found to be capable of dissolving stones that had previ¬ 
ously been formed in sterile urine. It is our belief that the infection does not act 
by altering the surface characteristics of the foreign body. It would be difficult 
to believe that dissolution of calculi would occur if this were so, for the foreign 
body in the dissolution experiments was completely encased in the stone. Ap¬ 
parently the infection acts not on the foreign body but on the stone itself, either 
its crystalline or matrix component. 

At the present time an explanation of the action of Salmonella infection is not 
available. It is evident that the infection does not act by producing acidifica¬ 
tion of the urine, for no difference in the urinary pH could be detected. Likewise 
chemical stud} 7 of the urine has failed to show any significant change in the con¬ 
centrations of the ionic components of the stone. Histologic study of the blad¬ 
ders of the infected rats has not shown any great change in the mucosa; actually, 
remarkably little local or general inflammatory reaction was found. 

One might speculate that Salmonella infection acts upon the crystalline 
component of the stone despite the negative evidence already mentioned. It 
may be that a chemical agent is produced, or some urinary colloidal change 
occurs that leads to an increase in solubility of the crystalloid. It might even be 
postulated that the growing organisms act as colloidal particles which bind to 
themselves the crystalline material that would otherwise lead to the formation 
of a stone. Then again, it is conceivable that Salmonella growing in the urine 
produces an enzyme which destroys or in some way alters the material com¬ 
posing the stone matrix or binding substance so that a stone cannot be formed. 
Experiments in vitro have so far failed completely when attempts were made to 
dissolve stones in urine infected with Salmonella. 

We do not wish to suggest in this paper that our findings have any immediate 
clinical application; but a knowledge of the mechanism by which Salmonella in¬ 
fection prevents and dissolves stones might well throw further light, on the 
problem of urolithiasis. Other experiments are therefore in progress using this 
and other similar organisms. 

6 Hager, B, H. and Magath, T. B.: J. A. M. A., 85: 1352, 1925. 

• Davalos, H. A., Jr.: J. Urol., 49: 639, 1943. 
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with the natural history of pyelonephritis, as delineated by Longcope and 
Winkenwerder, 6 and to be totally unlike the natural history of any other form 
of Bright’s disease. Thus, from our point of view, pyelonephritis is indeed an 
important disease. 

Another reason for our interest in pyelonephritis is that it seems to us to be, 
in general, a poorly managed disease. This rather dogmatic statement is made 
for two reasons: 

First, if we let figure 1 represent the life span of a patient with typical pj elo- 
nephritis, it is evident that there has been no continuity in treatment. The chills 
and fever which first appeared in childhood were, of course, treated by a pedia¬ 
trician. The patient was then relatively free of symptoms until she married at 
the age of IS years, when the so-typical “honeymoon pyelitis” developed, she 
consulted a gynecologist, who probably forced fluids and administered small 
doses of sulfon ami des and, again, she apparently recovered. Shortly afterward 
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Fig. 1. Schematic representation of natural history of pyelonephritis 


she became pregnant and once again symptoms of pyelonephritis, with or with¬ 
out toxemia of pregnancy,* • s developed. At that time, of course, she was treated 
b\ her obstetrician. Finally, at about the age of 30 years the chills, fever, back 
pain and dysuria returned. Since symptoms were referable to the u rinar y tract, 
she consulted a urologist , who made the necessary examinations and treated her 
with mandelic acid, or possibly 0.5 gm. of gantrisin 4 times a day. Under this 
regimen the acute episode subsided, and she never again complained of chills, 
fever or even dysuria. However, she soon began to tire easily, looked pale, and 
had to force herself to complete her routine daily chores. Finally, she returned 
o t e urologist, who discovered that she was anemic, the blood urea nitrogen 
"as elevated, phenolsulfonphthalein excretion was depressed, erythrocyte sedi- 


lMp^ 013500 ^ 0 ’ ^ ‘ and ^ inkenwerder, W. L.: Bull. Johns Hopkins Hosp., 53: 255-2S7, 

> PctnS’Eng. J Med., 213:653-659,1935. 

911-92T, llso." P ‘’ Lavietes > P ‘ H - and Zimmerman, H. M.: Am. J. Obst. <fc Gynec., 32: 
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THE RESPONSIBILITY OF AN INTERNIST IN THE 
TREATMENT OF PYELONEPHRITIS 


ROBERT BIRCHALL 


From the Departments of Medicine, Tulane University and Ochsncr Clinic, New Orleans, La. 


The privilege of addressing the members of another specialty on a subject 
which is one of their problems is stimulating. True, it imposes certain limita¬ 
tions, for it would obviously be fruitless to discuss the pathology of pyelo¬ 
nephritis or the differential diagnosis of its various phases, or even the indica¬ 
tions for use of the various antibiotics. These are accepted as the urologist’s 
domain, and he should be completely familiar noth them. However, it does 
offer the opportunity of discussing the reasons for the difference in our thera¬ 
peutic approach and yours. 

First, let me explain why we internists should have a definite therapeutic 
approach to a disease which is most often treated by the urologist. We are, of 
necessity, interested in the manner in which the kidney, as a highly specialized 
organ, maintains a constant internal environment for every cell in the body. 
Therefore, we must be just as interested in the manner in which each renal dis¬ 
ease alters the integrity of that organ and so upsets the delicately maintained 
equilibrium. Of all renal diseases acute pyelonephritis is the commonest, 1-4 a 
contention Mansfield, Mallory and Ellis 6 proved by finding the scars of healed 
pyelonephritis in nearly 15 per cent of 1000 consecutive autopsies. The chronic 
stage, as demonstrated by Weiss and Parker, 1 not only is commoner than chronic 
glomerulonephritis but also is responsible for the smallest kidneys of chronic 
Bright’s disease and for 15 to 20 per cent of all examples of necrotizing arterio- 
litis. 2 This is further documented by the experience of every internist of having 
been asked to see in consultation a patient who has both hypertension and renal 
insufficiency. Relatives and the referring physician are anxious to know the 
treatment and prognosis, and, of course, both of these, depend, to a considerable 
extent, upon an accurate diagnosis. Physical examination helps little, since the 
fundi, heart and blood pressure may all be affected to varying degrees by almost 
any type of renal disease. Laboratory studies, with the exception of a careful 
e xamina tion of the urinary sediment, an excretory urogram, and a urine culture 
provide only a cross sectional view of renal function at the time the patient is 
examined, but help little in establishing the correct clinical diagnosis. We are 
therefore forced to rely primarily on what the patient tells us about his disease. 
With extraor dina ry frequency we find the patient’s history to be compatible 


Presented before annual meeting of Clinical Society of Genito-Urinary Surgeons, New 
Orleans, February 7, 1952. 

1 Weiss, S. and Parker, F., Jr.: Medicine, 18: 221—315,1939. 

3 Weiss, S. and Parker, F., Jr.: New Eng. J. Med., 223: 959-967, 1940. 

3 Nesbit, R. M. and Conger, K. B.: New York State J. Med., 42: 225-232,1942. 

* Braasch, W. F. and Cathcart, E. P.: J. A. M. A., 88: 1630-1633, 1927. 

5 Mansfield, J. S., Mallory, G. K. and Ellis, L. B.: New Eng. J. Med., 229: 

1943. 
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times a day. Such a scheme of therapy can be expected to inhibit muitiphcation 
of organisms in the pelvis, ureter and bladder, decrease the 
fec tion by sterilizing the urine and reduce the superficial inflammation of the 
mucosa by direct perfusion and absorption of the drug. In turn, this wiU alle¬ 
viate the symptoms of associated or secondary cystitis and urethritis. Although 


AREA or mrECTlOM 



Fig. 2. Diagrammatic sketch showing calculated concentration of sulfadiazine in inter¬ 
stitial tissue of kidney when plasma concentration of sulfadiazine is 4 mg. %. A, plasma 
concentration of sulfadiazine = 4 mg. %. Tissue concentration of diffusable sulfadiazine = 
3.4 mg. %; pH = 7.4. B, amount of fluid reabsorbed per minute = 119 cc. Amount of sulfa¬ 
diazine reabsorbed per minute = 2.7 mg. Concentration of sulfadiazine in tubular reab- 
sorbate = 2.4 mg. %; pH = 7.4. C, amount of fluid filtered per minute = 120 cc. Amount 
of sulfadiazine filtered per minute = 4.1 mg. Concentration of sulfadiazine in glomerular 
“Ural? = 3.4 mg. %; pH = 7.4. D, amount of urine formed per minute = 1 cc. Amount of 
sulfadiazine excreted per minute = 1.4 mg. Concentration of sulfadiazine in urine = 140 
mg. pH = 5.5. 


this regimen is apparently successful in the majority of patients frith acute 
pyelonephritis, the formidable number of patients in whom terminal chronic 
pyelonephritis ultimately develops casts considerable doubt on its actual efficacy 
and calls into question the wisdom of directing our efforts toward sterilization 
of the urine. 

On the other hand, if one actually considers pyelonephritis to be an infection 
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mentation rate was greatly elevated and an excretory urogram showed minim al 
concentration of the dye. She was considered to have bilateral renal disease and 
therefore transferred to the medical service. 

This history, and it is fairly typical of pyelonephritis, suggests that the early 
stages of the disease are too often treated as entities by the pediatrician, obste¬ 
trician and even urologist, and not until terminal renal insufficiency appears is 
the internist consulted. This lack of continuity in observation and management 
has tended to absolve each from the responsibility of devising better means of 
eradicating the initial infection and so helping to prevent recurrence and chro- 
nicity. 

Secondly, it seems clearly established, both from the natural history and from 
the pathology, that pyelonephritis is simply a bacterial infection in the inter¬ 
stitial tissue of the kidney. If that be true, the judicious use of antibiotics should 
completely eradicate the disease and terminal chronic pyelonephritis should be 
rare. Unfortunately, it is still a much too co mm on cause of death. 

With these as introductory remarks, the therapeutic problem posed by pyelo¬ 
nephritis may now be considered. If we define the disease as an infection in the 
interstitial tissue of the kidney which, if not eradicated or if permitted to recur 
repeatedly, will progressively and inexorably destroy an ever increasing area of 
contiguous nephrons until too few remain to maintain life, we actually arrive at 
the crux of the problem, that is, the difference between the therapeutic approach 
of the internist and the urologist. It is almost as if, to borrow from Robert 
Frost, “Two roads diverged in a wood and I—I took the one less traveled by.” 
The congested road, as followed I believe by most urologists, leads directly to 
sterilization of the urine. In order to achieve this, the optimum dosage of any 
antibiotic is the one which will, by virtue of the concentrating ability of the 
cells of the distal convoluted tubules, provide a bacteriostatic concentration of 
antibiotic in the mine. It is almost possible to calculate this mathematically. To 
use the sulfonamides as an example, it was soon established that a urinary 
sulfonamide concentration of 50 to 200 mg. per 100 cc is adequate to sterilize 
the urine against almost all organisms. 9 ' 16 Therefore, if a urinary output of 1000 
cc in 24 horns is anticipated, and it is assumed that 100 per cent of the total 
amount of drug ingested is absorbed, 90 per cent is excreted in the urine, and 
approximately 30 per cent of this is converted to the ineffective acetylated 
form, it is clear that a dosage of 4 gm. a day will produce an effective urinary 
concentration of approximately 250 mg. per 100 cc: 


4000 X 1.0 X 0.9 X 0.7 
10 


250 mg. per 100 cc 


Since a urinary concentration of 50 mg. per cent is adequate for the majority 
of infections, it seemed rational to recommend a dosage of 0.5 gm. three or four 


• Alvea, E. P. and Roberts, L. A. M. A., 115: 1345-1350, 1940. 

10 Helmholz, H. F.: J. Urol., 46: 135-145,1941. 

11 Borst, R. C.: New York State J. Med.: 42 : 217-224,194Z 1441 

12 Rammelkamp, C. H. and Stoneburner, L. T., Ill: New Eng. J. Med., 224. 4o~ , 

” Alyea, E. P.: J. Urol., 47 : 219-223, :1942. 

14 Long, P. H. and Bliss, E. A.: South .Med. J., 31: 308-315,^938. 

15 Peterson, O. L. and Finland, M.: Am. J. M. Sc., 202: 757-//2, 1941. 
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and sensitivity studies, coupled with a consideration of the spectra covered 
by each antibiotic. 

b) Duration of treatment should be at least / to 10 days. 

c) Int ensit y of treatment should be as much antibiotic as the patient can or 
•prill tolerate. 

d) Urine should be cultured after treatment has been discontinued and, if 
still positive, a different and more intensive regimen, with consideration 
of combination of antibiotics, should be devised. 

The problem of treating a patient with chronic pyelonephritis is difficult. 
Usually a prolonged and expensive investment, in many ways it is similar to 
that of treating a patient with subacute bacterial endocarditis. Despite the 
greatly reduced renal blood flow and the prevalence of avascular scar tissue, we 
are faced with the problem of delivering as much antibiotic as possible to the 
infected area. Since the renal blood flow cannot be effectively increased, the 
only recourse is to increase, to the upper limits of tolerance, the concentration 
of antibiotic in what little blood actually reaches the infected area. Most anti¬ 
biotics in extremely high dosage produce almost intolerable reactions; it is this 
which, in most cases, limits the duration of therapy and tests one’s ability to 
cajole, to sedate and, if necessary, almost to force the patient to accept a treat¬ 
ment which soon becomes repulsive. Moreover, neither should the physician 
nor the patient be unduly disturbed if the first- course of therapy is unsuccessful. 
There are always other antibiotics and other combinations of them, and per- 
serverance together with designing and redesigning the therapeutic regimen 
will almost, certainly succeed in overcoming the infection. Repeated short 
courses of intensive antibiotic therapy would appear to be more efficacious than 
a single prolonged course administered in doses so low that at no time is the in¬ 
fection in the interstitial tissue of the kidney exposed to an adequate concentra¬ 
tion of the drug. Destroyed nephrons cannot be replaced, but hypertrophy of 
others and subsidence of the inflammatory reaction will probably result in some 
degree of permanent improvement, in renal function. 

In conclusion, let me say that in no other field should close cooperation be¬ 
tween the internist and the urologist be so fruitful. Infection in itself, regardless 
of the organ where it lodges, is the domain of the internist. An infection which 
does not drain cannot be effectively treated. Evaluation of the drainage and 
actual construction of adequate drainage of an infected kidney, if it does not 
initially exist, is the domain of the urologist. It would thus seem appropriate for 
oth specialties to combine their efforts in an attempt to eradicate at the onset 
this potentially fatal disease. 
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of the interstitial tissue of the kidney, he cannot be content with simple sterili¬ 
zation of the exudate that appears in the urine. Comparison with the obvious 
futility of treating a patient with empyema by simply sterilizing the fluid in the 
intrapleural space seems valid. Instead, he must "take the road less traveled 
by” and devise a scheme of therapy aimed at eradicating the infection in the 
interstitial tissue of the kidney by maintaining an effective antibiotic level at 
the actual site of the infection. As is illustrated in figure 2, glomerular filtrate 
is neither concentrated nor acidified until it reaches the distal tubular segment. 
Therefore, the concentration of any antibiotic in the interstitial fluid of the 
kidney is entirely independent of its subsequently attained concentration in the 
urine, and can at no time exceed its concentration in the plasma. Furthermore, 
it should be remembered that mandelic acid and mandelamine are effective only 
at a pH of 5.5 or less. Since the pH of the interstitial tissue of the kidney ranges 
from 7.2 to 7.4, it is clear that these two drugs have no place in the treatment 
of pyelonephritis, and should be reserved for those rare patients who present 
evidence of uncomplicated cystitis or infection of the lower urinary conduit. 

Therefore, with this concept in mind, a few general principles to be applied 
to the treatment of acute, recurrent and chronic pyelonephritis may now be 
presented. 

1. Acute and recurrent pyelonephritis 

a) The appropriate sulfonamide or combination of sulfonamides is usually, 
but of course not always, the drug of choice. Adequate urinary output 
and alkalinity of the urine should be assured. 

b) Dosage of the sulfonamides should be that which will maintain a plasma 
level of 8 to 10 mg. per 100 cc. The dosage of other antibiotics should be 
proportionate. 

c) Duration of therapy should be arbitrarily fixed at 7 to 10 days. 

d) Cure should be established only by the demonstration of 2 or 3 negative 
urinary cultures obtained after all traces of antibiotics have disappeared 
from the urine. 

This probably seems drastic, but it must be remembered that acute pyelo¬ 
nephritis may be a formidable and rapidly progressing disease. Necrotizing 
arteriolitis secondary to pyelonephritis has been demonstrated at the autopsy 
of a baby 6 months old. 1 Recently, with the Department of Urology, we saw a 
physician’s wife in whom severe renal insufficiency developed within one year 
of her first recognizable attack of acute pyelonephritis. Still more recently, with 
the Department of Urology, we observed a young girl in whom the excretory 
urogram was normal but urine culture yielded a positive result. She received a 
full course of chloramphenicol but failed to return for follow-up cultures. She 
was seen again just 5 months later with not only a positive urine culture but 
also easily demonstrable hydronephrosis and obstruction at the ureteropelvic 
junction. It is for such reasons that, regardless of the antibiotics selected or the 
dosage employed, several follow-up urinary cultures must be negative before 
cure can be established. 

2. Chronic pyelonephritis 

a) The antibiotic should be selected according to combined urinary culture 
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normal limits and on March 31 19^ ^ the liver an d complicated the 

operation, the right kidney v - relaxed thin, translucent membrane of 

operative repair. The diaphragm - as ^ elm ^ ^ and some of the 

white fibrous tissue. Pbcation - ^ line with medial rotation of the 

perinephritic fat was included in the suture u 



Fig. 1 . Retouched postoperative excretory urop-am demons' d and some medial 
to level of ninth thoracic vertebra. Renal elements are not ciearn uu 
rotation is present. 

kidney. A urological consultation was requested and because re tr ograde stu ies 
seemed inadvisable ail excretory urogram was done on Apn - , • ‘ , 

amination demonstrated a high right kidney extending to the let el of 
ninth thoracic vertebra (fig. 1). Further surgery was deemed unncce- . • 

COMMENT 

Upward displacement of the kidney may occur with e\entnation of the dia 
phragm. The uneven time schedule and diverse origin of the several components 
of both kidney and diaphragm strongly suggest an embryologieal basis for the 
high kidney in diaphragmatic eventration. This hypothesis is stron e y atoure 
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RIGHT DIAPHRAGMATIC EVENTRATION WITH RENAL 
DISPLACEMENT: CASE REPORT 

RICHARD J. SPILLANE and GEORGE C. PRATHER 
From the Department of Urology, Boston City Hospital, Boston, Mass. 

Jean Louis Petit in 1790 described a condition of the diaphragm which was 
later termed “eventratio diaphragmatica” by Bedard. In this disorder, the 
intact diaphragmatic leaf is abnormally elevated and usually results from: 
congenital deficiency of the musculature; degenerative changes in the nerve 
supply with subsequent atrophy, or after deliberate operations upon the phrenic 
nerve. It is this weakness or insufficiency which allows one or more of the ab¬ 
dominal organs and rarely retroperitoneal structures to ascend within the 
topographical coniines of the chest. Cases of disphragmatic eventration are no 
longer considered unusual; however, instances of eventration with associated 
renal involvement are decidedly uncommon and therefore warrant more detailed 
consideration. 

A review of the available literature disclosed only two other descriptions of 
upward migration of the kidney in diaphragmatic eventration. Wolfroom en¬ 
countered a case similar to that of the present authors in 1940, and Baurys 
(1949) reported displacement of the left kidney. 

Upward displacement of the kidney associated with diaphragmatic eventra¬ 
tion should be differentiated from the high renal ectopy which occasionally 
occurs in either congenital or traumatic diaphragmatic hernia. 

In congenital hernia of the diaphragm a portion or all of the leaf is absent 
which allows the abdominal viscera and rarely the kidney to protrude into the 
thorax. The most common defect is a failure in fusion at the pleuroperitoneal 
hiatus or foramen of Bochdalek. 

Traumatic rupture of the diaphragm may predispose to a high kidney, par¬ 
ticularly after thoraco-abdominal injury. A true sac is generally absent in the 
congenital and traumatic types of diaphragmatic hernia. 

It is not the purpose of this paper to present a comprehensive discussion of 
eventration. Briefly, roentgenograms of the chest will reveal the diaphragm in 
an even, curved arch extending from the costal margin to the mediastinum. 
On fluoroscopy, the excursions will be normal, diminished, absent or paradoxical 
(Kienboch phenomenon). A diagnostic pneumothorax or pneumoperitoneum 
will distinguish eventration from diaphragmatic hernia, because in the former 
the air will be retained by the intact diaphragmatic leaf. 

CASE REPORT 

D. P., a 4 year old Negro deaf-mute, was admitted to the thoracic service of 
the Boston City Hospital on March 25, 1950 for further study. He had recently 
recovered from pertussis and at a previous examination, the diagnosis of right 
diaphragmatic eventration had been entertained. The pertinent physical fin 
ings were dullness to percussion with absent breath sounds over the entire rig 
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an unusual type of traumatic kidney 


P. E. HUTH (CAPT., MC, ESA) 

From the U. S. Xaval Hospital, San Diego , Calif. 


The normal location of the kidney in the lumbar gutter gives it considerable 
protection from direct trauma. When the organ is ectopic there is greater liability 
to injury. 

Campbell outlined the importance of renal anomalies as follows: 1) diminished 
renal reserve; 2) malformation or displacement of the kidney, 3) uiinary ob¬ 
struction more easily results from this anomaly; 4) there is an abnormal dis¬ 
charge of urine; 5) this author adds greater exposure to direct or indirect trauma. 

Ectopia of the kidney permits the organ to be anywhere in the abdominal or 
pelvic cavity when it is arrested in its passage from the embryological position 
to the fully developed lumbar anatomical situation. The ectopia can be either 
unilateral, unilateral crossed and fused to the normal organ or bilateral and also 
bilateral and fused. This fusion can be at the lower pole, or more rarely at the 
upper pole when the result in either case is a horseshoe kidney either of the 
classical type or the inverted type. It may also involve the entire mesial borders 
of the kidney when the resulting renal mass contains both pelves and is referred 
to frequently as the “pancake type of kidney.” 

Not many of the kidney anomalies are found during the course of a routine 
physical examination. They are only found in a urological study or accidentally', 
as in the following case. 

This is the tenth reported case of congenital fused ectopic pelvic kidney and 
the first case of damage resulting from this type of injury to an anomaly'. 

D, L. B., a Negro aged 19 years, was admitted to the surgical sendee at the 
b. S. Naval Hospital, San Diego, California on March 29, 1951 complaining of 
severe pain in his abdomen. He had been well until noon that day. At that time 
he was carrying his mess tray (which is metal) and had the edge of the tray 
impinging on his abdomen at approximately the level of the navel. In passing 
through a door, the outside edge of the tray was struck and the proximal edge 
was forcefully driven against his abdominal wall. About an hour later he had 
severe cramps in his abdomen below the navel. He began to vomit and the pain 
became more severe as time went on. There was no history of any previous 
attacks of abdominal pain of a similar nature. 

Physical examination on admission was entirely* negative except for the ab¬ 
domen where generalized tenderness and voluntary* muscle guarding were noted. 
There was also a generalized rebound tenderness throughout the abdomen. No 
masses were found. 


Laboratory studies: Complete blood count demonstrated 4,153,000 red cells; 
19,200 white cells; differential count, SS per cent neutrophils, S per cent lymph o- 
hemoglobin 12 gm.; hematocrit 32. Urinalysis demonstrated the urine to 


no? to °, n i cont: " n ^ ll " cin F e th r c private ones of the writer and are 

Service at rp™ ^ 1 ° r rclicct,,,f: the v,0 " s ° r ‘‘>c Navy Department or the Naval 
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by the patient’s youth. Urological studies are probably indicated in diaphrag¬ 
matic eventration for academic and practical reasons. The high kidney, when 
present, may interfere with the operative repair of eventration and accidental 
renal injuiy may be avoided. 

SUMMARY 

The causes of high renal ectopy have been discussed. Recently, an increased 
awareness of this condition has become evident; therefore, the authors felt the 
results of their observations together with a review of the literature should be 
presented for urological consideration. Methods for diagnosis and management 
have been suggested. 

1180 Beacon St., Brookline 1+6, Mass. (G. C. P .) 
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Conservative treatment was recommended. The abdomen was closed and the 
patient made an uneventful recovery, and was transferred to the urological 

service for further study. _ 

On April 3, 1951 an excretory urogram demonstrated no evidence of kidney 
shadows in either kidney fossa after 30 minutes had elapsed. Dye was seen in 
the bladder in normal concentration and a structure of indefinite radio-opacity 
was seen in the left side of the true pelvis which was consistent with a possible 
ectopic kidney. There was also a suspicious shadow overlying the light ala of 
the sacrum which could have been the other half of a pair of ectopic kidney s. 
Ureters were seen to be normal but could not be followed above the brim of the 
true pelvis. A retrograde pyelogram was made April 9, 1951. 

A No. 2-i Brown Burger cystoscope was introduced into the bladder easily. 
All bladder and associated structures were normal. There was no residual urine 
in the bladder. No. 5F ureteral catheters were passed up each ureter and the} 7 
were obstructed at 15 cm. 

The first x-ray of the abdomen with the catheters in place demonstrated them 
to pass laterally on each side and then curve medially to stop at the position of 
the aforementioned radio-opacities seen on excretory urography. These catheters 
were removed and bilateral bulb uretero-pvelograms were made (fig. 1). The 
ureters followed the previously described course of the ureteral catheters. The 
ureters then terminated in a renal pelvis on each side which overlaid the ala of 
each sacrum on the respective side in close approximation to each other. This 
finding concurred with the operative finding of bilateral ectopic pelvic fused 
kidney. Tins type of kidney is often referred to as a pancake kidney. The excre¬ 
tory and retrograde pvelograms did not demonstrate any evidence of urinary 
extravasation. 

DISCUSSION 

The unusually exposed and unprotected position of these kidneys left them 
easy prey to many types of trauma which would usually be disregarded as cause 
for serious urinary tract injury. Yet this man passed through childhood and 
young manhood without ever receiving a similar disability from any cause. 

It is of considerable interest to note that when the patient entered the hos¬ 
pital, the history and physical findings were suggestive of rupture of an intra¬ 
abdominal viscus. Perhaps of even greater interest is the trivial type of injury 
which resulted in the origin of these symptoms. 

When the surgeon saw the patient an abdominal exploration was recom¬ 
mended. The retroperitoneal hemorrhage was found to be caused by' a contusion 
of these kidneys and not a rupture. If there was any rupture, the rupture must 
have been limited to the renal capsule, as it did not involve any of the collecting 
portions of the kidney, as demonstrated by excretory and retrograde pyelography, 
am the report of the urologist who palpated the renal mass warrants the diag¬ 
nosis of bilateral ectopic fused kidney. " 


SUMMARY 

1 he tenth case of bilateral ectopic fused pelvic kidney is here reported with 
a tiricf discussion of the literature. 
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be straw colored, alkaline, specific gravity 1.022, negative for albumin and 
sugar, 0-5 red blood cells per high powered field in the urinary sediment. 

He was seen by the surgical watch and the following notation was made: The 
history was the same as the foregoing. He was not in shock, and not sweating 
or thirsty. Blood pressure 120/70; temperature, pulse and respirations were 
normal. 

Physical examination by the surgeon confirmed the findings of the intern and 
added the additional notes: There were no bowel sounds of peristalsis and the 
surgeon made the provisional diagnosis of 1) ruptured liver, 2) ruptured spleen, 
3) ruptured viscus, and advised immediate exploration of the abdominal cavity. 



Fig. 1 


Exploratory operation of the abdomen was done and the findings were noted 
as a retroperitoneal hemorrhage mainly to the right of the midline. It was found 
to originate in an injured kidney. The renal mass appeared to be of a horseshoe 
type, with fusion at the superior pole, but an incomplete cleft was noted between 
this upper pole and the renal masses were not separated at the lower pole. No 
involvement of the left kidney was noted. The liver and spleen were normal and 
there was no evidence of disease of the bowel. The renal mass was found to be 
lying over the sacral promontory extending to the hollow of the sacrum. 

The senior resident in urology' was called to enter into the operative team anc 
examine the interior of the abdomen. He expressed the opinion that the rena 
anomaly was a fused ectopic pelvic kidney lying in the sacral hollow and over 
the promontory of the sacrum. 


The Journal or Urology 
Yob 65, No. 5, November 1952 
Printed in V.S.A. 


FIBROArYXOLIPOALA OF THE EIDXEY 

RICHARD J. SPILLAAsE, JAMES A. SIAtGISER axd GEORGE C. PRATHER 
From the Department of Urology, Boston City Hospital, Boston, Mass. 

Primary intrarenal lipomas of clinical significance are Tare in individual 
experience. Only eighteen authenticated cases have appeared in the literature. 
Their origin and nature have been the subject of much study and control ersy , 
however, thev are usually classified as mixed tumors. It is the purpose of this 
paper to report an additional case. 

CASE REPORT 

Airs. A. D., a 78 year old white woman, was admitted to the Boston City 
Hospital on December 13, 1949 with pain in the left upper abdomen and hema¬ 
turia of 6 hours duration. In 1946, she had been treated here for a scalp lacera¬ 
tion and on that admission, a mass was noted in the left upper quadrant, but 
she declined further investigation. 

Examination revealed an acutely ill patient in moderate vascular collapse. 
There was a large, smooth, nonpulsating mass in the left abdomen which ex¬ 
tended from the costal margin to the left anterior superior spine and medially 
to the umbilicus. There was a lipoma of the right shoulder. 

Laboratory studies showed 3 plus albuminuria with gross and microscopic 
hematuria. The hemoglobin was 10 gm. per 100 milliliters and the white blood 
count was 16,450 per cubic millimeter. The blood urea nitrogen was 39 mg. per 
cent. 

Cystoscopy revealed an essentially normal bladder after evacuation of existing 
clots. Clear urine appeared from the right ureteral orifice with bloddy jets from 
the left. There was no function of the left kidney after injection of indigo car¬ 
mine. Pyelograms were made (fig. 1). 

An x-ray series was negative for metastases. The patient was transfused 
repeatedly with whole blood. The mass increased in size and hematuria per¬ 
sisted. On December 15, 1949, a left transperitoneal nephrectomy was performed 
and a 910 gm. kidney removed (fig. 2). Recovery from surgery was uneventful. 
She was lost from follow-up after 7 months. 

I he pathological diagnosis was fibromyxolipoma of the kidney with extensive 
hemorrhage. A typical microscopic section is shown (fig. 3). 


DISCCSSIOX 

_ ^ ' 5 doubtful whether a clinical diagnosis of intrarenal lipoma can be made. 
Ihe.-e growths develop at the expense of the renal parenchyma and when 
sufficiently large produce the classic triad of all renal neoplasms: pain, mass and 
icmatnria. The pyelographic changes are those of any space occupying tumor. 

Intrarenal lipomas are confused most frequently with renal cell carcinoma, 
r >-'t. replacement lipomatosis, perirenal lipomas and retroperitoneal tumors. 

Sll 
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The case history demonstrates the extreme vulnerability of such an anomalous 
type of kidney. 
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There is a predominant female sex incidence. Lipomas elsewhere m the body 
are not uncommon. A mass of long duration in the absence of metastases suggests 
a beniwi lesion of the kidney. Extensive perirenal hemorrhage occurs often. 
The absorption co-efficient of fat is lower than that of the surrounding tissues 
and increased radiolueency may be expected on x-ray. At surgerx, the growt 
Ls subcapsular and the renal veins are not involved regardless of the magnitude 
of the lesion. Despite the few distinguishing characteristics of these tumors, it 
must remain for the pathologist to supply the correct diagnosis 



. Fig. 3.1. ow power photomicrograph of a representative area shows adult type of adipose 
tissue cells. 


SUMMARY 

A case of renal fibromyxolipoma has been presented and discussed. A survey 
of the literature disclosed only eighteen authenticated cases. 

USO Beacon St., BrooHinc .Va». (G. C. P.) 
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Fro. 2. Photograph of sectioned specimen shows a huge polar mass with accompan>mp 
hemorrhage replacing renal medulla. 
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URETERITIS CYSTICA: TREATMENT WITH SULFADIAZINE, 
PENICILLIN AND AUREOMYCIN 

REPORT OF A CASE 


B. G. CLARKE 

From the Departments of Urology, New Eaten Hospital and 1 ale University School of 
Medicine, New Eaten, Conn. 

A case of ureteritis cystica in which the lesions disappeared and a sustained 
remission was produced, by treatment with antibiotics has been studied. Our 
purpose in reporting this case is, first, to offer an observation rele\ ant to the long 
discussed question of the pathogenesis of t hi s condition; and second, to record a 
satisfactory therapeutic response. The literature contains only a few reports of 
successful treatment of this disease and none which we can discover by anti¬ 


biotics. 

Morgagni, in 1761, described ureteritis cystica for the first time and noted 
its association with urinary tract inflammation. He observed “hydatids” within 
the ureters of two old men who had died with urinary' tract inflammation as¬ 
sociated in one case with what today* would have been recognized as prostatism 
and in the other with posterior urethral stricture. In 18S7 von Limbeck’s micro¬ 
scopic studies showed that these lesions are multiple, small, subepithelial cysts, 
lined with cuboidal or transitional epithelium and anatomically indistinguishable 
from the structures found in cystitis cystica. In the same material he found 
downward sprouts of epithelium which he postulated assumed cystic form. 
Von Brunn, G years later, gave the name of cell nests to these epithelial sprouts 
as they appeared when separated from the parent epithelial layer. 

Herxheimer, reviewing his own material and the collected observations of 
others in 1906, recognized epithelial sprouts, cell nests, and the cysts as pro¬ 
gressive phases of a proliferative response of urinary tract epithelium to chronic 
inflammation. Giani, in the same year, reported having reproduced the lesions 
of cystitis cystica experimentally by inducing chronic inflammation within the 
bladders of rabbits. Utilizing cystoscopic observations, Hinman, Johnson and 
McCorkle recognized the association of cystitis cystica with inflammatory' con¬ 
ditions of the urinary- tract. Warrick successfully demonstrated bacterial infec¬ 
tion in twenty of tyventv-eight cases of the same disease, with E. coli as the 
commonest organism. 

The development of urography has made recognition of ureteropyelitis cystica 
possible in the living patient. Little however is known of the natural history* of 
the disease and from the feyv published reports available it is difficult to construct 
a characteristic clinical picture because the symptoms do not differ specifically 
from those of other inflammatory or obstructive lesions of the urinary- tract. 


t> T yWj 1 ' tC - r acknowledges his gratitude to Dr. Clyde L. Demin::. Professor of Urology in 
11 t mv '.yuy School of Medicine for aid in preparation of the report; to Dr. \rnold 
Radiology for critical scrutiny of the radiographic evidence; and 
of the c a =e * n ° VPn3IU3n ' lormer Instructor in l rolocy for guidance in management 
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The findings presented by this patient were regarded as consistent with either 
acute pyelonephritis with or without ureteral obstruction, or acute appendicitis, 
and consultants agreed upon overnight observation. Seventeen hours after the 
pain had begun, an excretory urogram showed a normal left upper urinary tract, 
but tubular diodrast excretion on the right side blocked within the pelvis (hg. 
1, A). Cystoscopy revealed an easily dilated posterior urethral stricture, moderate 
trigonal hypertrophy, and a right ureteral meatus which was not seen to excrete 
urine. The ureteral catheter (So. 5F) was introduced on the right side with 
difficulty. Fluid irrigated from the right pelvis contained no organisms in smear 
or culture, and the left kidney urine was sterile. Phenolsulfonphthalein excretion 



.Or,. 1 . . 1 , excretory urogram 1 hour after injection of diodrast. Dye appears within 
l.idney hut does not fill pelvis or ureter. B. retrograde pyelogram. Small spherical filling 
defects throughout right ureter and a similar process deforming shadow of right pelvis. 

retrograde pyelogram after 14 days of treatment. Right upper urinary tract is now 
normal, l’ressurc of injection resulted in some pyelotubular reflux. 

from the right kidney was nil; from the left the dye appeared in 3 minutes with 
secretion of 20 per cent in 15 minutes. The pyelo-ureterogram on the right 
showed many small spherical filling defects in the ureter with obstruction at the 
cab cos b>' a similar process (fig. 1 ,13). The left pyelo-ureterogram was normal. 

l or the next 14 days treatment consisted of daily doses of 2 0 gm. of sulfa¬ 
diazine and 1.0 gm. of aurcomyoin orally, and 000,000 units of procaine penicillin 
intramuscularly. In 30 hours the patient was free of abdominal pain and in 48 
a> fe\er had subsided. On the ninth day an excretory urogram showed normal 
<>e excretion on both sides with disappearance of pyelo-ureteritis cystica, 
d tregrade examination on the fourteenth day showed normal pvelo-ureteral 
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It is of interest that in 1934 Hinman and his associates concluded that “the 
first step in the treatment of the condition is obviously the removal of the source 
or cause of the inflammatory process.” Five years later, Burkland and Leadbetter 
produced symptomatic improvement in a case of pyelo-ureteritis and cystitis 
cystica with pure cultures of H. influenzae bj r treatment with sulfanilamide but 
could not eradicate the organism permanently from the urine. Toulson reported 
having treated 2 patients with ureteritis cystica noth sulfaniazine without effect. 

Kindall had brought about disappearance of the lesions in one case by place¬ 
ment of large ureteral catheters for 3 days followed by injection of silver nitrate. 
Kopp treated a case in similar manner noth success. There are a number of 
reported instances of resection of the involved portion of the upper urinary tract 
for ureteropyelitis cystica. 

Our patient was a man in whom obstruction of the calyces of the right kidney 
had been produced by a process identified by excretory and retrograde pye¬ 
lography as typical p 3 r elo-ureteritis cystica. The history was consistent with the 
presence of chronic lower urinary tract infection. Because he had been given 
penicillin a half day before he came under our care, bacteriologic identification 
of the upper urinary tract invader was impossible and a combination of drugs 
was used. Within 2 days he was free of fever and pain, and within 9 daj r s urograms 
showed that his upper urinary tract had returned to normal. He remained well 
during a jmar of observation, at the end of which his urograms were normal and 
his urine uninfected 

CASE REPORT 


A 29 year old man (L. G., C35611) was admitted to New Haven Hospital on 
.July 30, 1950, because of constant right lower abdominal pain radiating to the 
right testis accompanied by vomiting. He had had gonorrhea 10 years before 
admission and 2 weeks before being referred to us a second attack of the same 
disease had been treated with penicillin with prompt relief. Three days before 
he came to the hospital, burning micturition and a slight urethral discharge had 
recurred. A short time after the onset of his pain on the day of admission he had 
been seen by a physician who had found gonococci in a smear of the prostatic 
secretion and administered an injection of penicillin. Because of persistent pam 
and vomiting he came to the hospital 6 hours later. 

At the time of admission he was uncomfortable and flushed. Temperature was 
99.4 orally, pulse 90 and blood pressure 136/102. Abnormal physical findings were 
otherwise limited to deep tenderness in the right hypogastrium. His red blood 
cell count was 6.0 million, hemoglobin 16.0 gm., white blood cell count 14,000 
with 85 per cent polymorphonuclear forms, 12 per cent lymphocytes, 2 per cent 
monocjdes and 1 per cent eosinophils. The urine was of amber, smoky appear¬ 
ance, with a pH of 8.0, and contained no albumin or sugar. One hundred ie 
blood cells and 5 white blood cells were seen in the high power field of the cen¬ 
trifuged sediment although no organisms were noted in the stained smcai or 
subsequently reported in cultures. The blood nonprotein nitrogen and an x-rav 
of the abdomen were normal. 
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PRIMARY BENIGN NEOPLASM OF URETER ASSOCLATED 
WITH URETERAL CALCULUS 

THEODORE L. SAXE 

Fewer than 40 cases of primary benign neoplasm of the ureter, substantiated 
by microscopic examination, have been reported in the literature. Of these, 
only a small percentage have been associated with ureteral calculi. 

ft is the purpose of this paper to report an additional case of primary neoplasm 
associated with calculus. 


CASE REPORT 


B.M., a 47 year old luncheonette counterman and former pugilist, was re¬ 
ferred to me by his physician on February 14, 1950, because of microscopic 
hematuria. He complained of vague, dull abdominal and left loin pain of 1 
year’s duration. He had chronic, severe low backache for 5 years. One year 
previously he had received treatment for several months by an orthopedist 
because of backache, but the pain, nevertheless, persisted. During this period, 
the patient recalled that he had several episodes of nocturia up to three times, 
which would last for several nights and then disappear spontaneously. 

In August 1949, there was an attack of severe left loin colic. He consulted a 
physician, who found microscopic hematuria. The patient states that he then 
consulted a urologist in another city, who, after doing physical and cystoseopic 
examinations and taking a scout film, told him that he had probably passed a 
small stone. 

The abdominal and left loin pain and the backache persisted. His family 
physician examined the urine on several occasions during the next 4 months, 
and each time found microscopic hematuria. 

The patient also stated that he had been having episodes of pain hi his great 
toes for several years, and that this had been diagnosed as gout. 

Physical examination revealed a husky, well developed man in no acute dis¬ 
tress. Several small, whitish tumors were noted on the lobe of each ear, and these 
presumably were uric acid tophi. No abdominal or loin masses were present and 
no tenderness in the costovertebral angle. The genitalia appeared normal. The 
prostate was slightly enlarged, smooth, boggy and nontender. 

ihc urine was smoky. Acid reaction. Specific gravity 1.01S. Albumin, slight 
trace. Sugar, negative. Microscopic examination: specimen was loaded with red 
blood cells. 


Excretory urography disclosed a tiny calcareous shadow in the region of the 
left ureter at the level of the interspace between the third and fourth lumbar 
vertebrae, the dye appeared in both kidneys within five minutes. No structural 
changes were detected in either the left or right kidney. In the 15 and .30 minute 
dms, a filling defect was noted in the middle third of the left ureter. The 
ndit ureter appeared normal. 

Cy-to-copy and left retrograde pyelography were done under caudal ancs- 
"ic-m. The bladder appeared normal. A No. 0 ureteral catheter was passed 10 


$19 



818 


B. G. CLARKE 


shadows (fig. 1, C), no infection in either kidney, and normal phthalein excretion 
from both kidneys. At the end of a year, during which he had remained well, 
the patient permitted examination by excretory urography which was normal. 
The urine remained sterile. 

SUMMARY 

A case is reported in which renal obstruction was produced by pyelo-ureteritis 
cystica on the right side. Under treatment with sulfadiazine, aureomyein and 
penicillin there was prompt relief of obstruction and disappearance of the lesions. 
After a year the upper urinary tracts remained normal. 

Evidence hi this case corroborates the inflammatory pathogenesis of pyelo- 
ureteritis cystica and suggests that further trials of antibiotics may be warranted 
in this condition. 

94S Oah St., Winnetka, III. 
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an elliptical incision. A No. 8 ureteral catheter was passed through the ureter¬ 
otomy down to the bladder and then up to the pelvis without meeting obstruc¬ 
tion. The catheter was then removed, and the ureterotomy closed with 000 plain 
catgut sutures. A Penrose drain was placed down into the wound and exteriorized 
posteriorly. The incision was then closed in layers. 

There was a temperature rise to 101.6F on the first postoperative dar. There¬ 
after, the temperature remained normal. The patient was out of bed on the 
second day, and the wound was dry by the eighth postoperative day. He was 
discharged on the tenth day completely asymptomatic. 

Pathologist’s report (Dr. Arthur Schifrin): The gross specimen was a pea 
sized polypoid structure measuring 1 cm. in height and 0.6 cm. in width. It was 
of soft consistency. On section the base measured 0.5 cm. in width. The polyp 
consisted of gray-pink, soft, homogeneous tissue which was sharply demarcated 
from the submucosal area. The lesion was resected 0.4 cm. deep to the polyp 



Fig. 2. Benign papilloma of ureter. Note sharp demarcation from stroma. (X 200.) 

and closest circumferential edge was 0.3 cm. from the polyp. In addition, a 
fragment of the adjacent ureteral wall and a grape seed sized tan colored cal- 
cuius were removed. 

■: ’ 0" niieroseopic examination (fig. 2) the tumor had a polypoid pa pi linn' archi¬ 

tecture and was lined by regular transitional epithelium with regular nuclei. No 
ft’ frank nuclear atvpism, nuclear bizarreness or mitoses were seen. The basal layer 

.■y 01 ! ' K ‘ epithelium was sharply demarcated from the stroma which contained 

... r se\ornl large dilated congested blood vessels. 

-htudy of the adjacent ureter wall showed that the surface of the lumen was 
regular transitional epithelium with regular nuclei. The basal layer 
'■a> sharply defined. The submucosa was edematous and congested. The muscu- 
.. : ‘‘ r a > er was well developed. No infiltration of the wall by tumor tissue was 

"oted. Diagnosis: Benign transitional cell papilloma of ureter: adjacent wall, free 

' ..' "‘ tumor tissue; ureteral calculus, which consisted of uric acid, ammonia and 

calcium oxalate. 
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cm. up the left ureter, and a gravity p 3 'elogram made (fig. 1). Dye came back 
into the bladder around the catheter after approximately 5 cc of 40 per cent 
hippuran, colored blue with indigo carmine, had passed through the catheter. 
The catheter was then passed to 20 cm. without meeting obstruction or notice¬ 
able bleeding. 

The patient was admitted to the Park East Hospital, Hew York City, on 
February 24, 1950 (admission 6098). The preliminary diagnosis was 1) tumor of 
the left ureter; 2) left ureterolithiasis. 

Urinalysis revealed 5-8 white blood cells per high power field. No red blood 
cells. Hemoglobin 5,400,000. White blood cells 10,600. Urea nitrogen 9 mg. per 
cent. Blood uric acid 3.3 mg. per cent. Serology was negative. 



Fig. 1. Retrograde pyelogram done by gravity method 

A scout film taken on the day of admission again showed a small calcareous 
shadow in the region of the left meter between the third and fourth lumbar 
vertebrae. 

Operation was done February 25 under spinal anesthesia. With the patient 
placed on Ins side in the usual kidney position, a left loin incision was made ex¬ 
posing the midportion of the ureter. A soft, fusiform enlargement of the inferior 
portion of the middle third of the ureter was noted. A 1 cm. incision was made 
through the wall of the ureter at the greatest diameter of the enlargement. As 
this incision was made, a grape seed sized, tan colored, smooth calculus popped 
out into the wound. A polypoid mass, which was attached to the wall of the 
ureter by a pedicle, protruded through the ureterotomy wound. 

The pathologist was called to the operating room to examine the tumor in 
situ. It was his opinion that it was benign. 

The tumor was removed complete with its pedicle and surrounding va 


The Journal or Ueologt 
YoL 65, No. 5, November 1952 
Priniid in U.S.A. 


SEPARATION OF THE URETHRA FROM THE BLADDER 
DUE TO FRACTURE OF THE PELVIS 

HAROLD M. CONST AXTIAX and LESTER M. FELTON 

From the Department of Urology, IT orccsler Hahnemann Hospital and Worcester City Hospital. 

Worcester, Mass. 

Separation of the urinary bladder from the urethra ■with extraperitoneal 
extravasation constitutes a urologic emergency. It portends certain death for 
the patient unless immediate surgical intervention is accomplished. With the 
increasing incidence of automobile accidents, the number of fractured pelves 
has become increasingly more common. About 10 per cent of patients with frac¬ 
ture of the bony pelvis, according to Ivey and Conwell, 1 have, also, serious injury 
to the lower urinary tract. McCague and Semans- report a 17 per cent incidence 
of nipture of the urethra or bladder complicating fracture of the pelvis. Harri¬ 
son 3 reports a group of 160 patients with fracture of the pelvis in which there 
were 9 patients whose fractures were complicated by rupture of the membranous 
urethra and 4 with rupture of the bladder, an incidence, altogether, of 8 per 
cent. A careful estimate of the status of the lower urinary tract is of utmost 
importance, then, in all cases of fracture of the pelvic bones. 


TYPE OF INJURY 


A crushing injury, which fractures the pubic rami and causes an appreciable 
separation of the symphysis pubis, is the type of injury which, in our experi¬ 
ence, is likely to tear the triangular ligament and rupture the membranous 
urethra. The sharp ends of the bony fragments may lacerate the bladder wall 
as well. The four cases presented in this report are all boys struck down by 
motor vehicles. The pelvic fractures sustained are diagrammed below (fig. 1). 
All show unilateral fractures of both pubic rami and appreciable separation at 
the symphysis. 


EXTENT OF EXTRAVASATION 


It is well known that when extravasation occurs above the triangular ligament 
from rupture of the urethra or bladder, the escaping urine and blood invades 
the perivesical tissues and infiltrates the retroperitoneal and ischiorectal spaces 
(fig. 2). 


According to Culp, 4 the triangular ligament, chiefly the dense anterior layer, 
prevents extension into the perineum and adjoining structures. 

Extravasations beloic the triangular ligament follow Buck's and Colics' fascia, 
m potential space for the accumulation of extravasated fluid extends into the 
P r rincum, scrotum, penis, and abdominal wall. The attachment of Scarpa's 


Ro-'on* v. 'wyunn of the Now England Section, American Urological Association 
1 , Aovemhcr S 1031. 

]o* 2 . V ' ’ ' ■' k ' Conwell. II. E.: Fractures, Dislocations and Sprains. C. V. Mosby Co. 


i 1: - J - 


’emans. J. II. :J. Urol.. 52: .30-11. 1011. 


it.. • c roi.. az; ->o—u. rj 

(•A, nc . ,'-' V ' U , rc ’ C ’>nec. * Olist.. 72: 022-031. 1011. 
' S'J.lrol.. 4S:2oO-2'G, 1012. 
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There has been no recurrence of low backache, no microscopic hematuria or 
vague abdominal and left loin pain since the operation. Excretory urography 
was done on March 18 and also October 16, 1950. Normal urograms were ob¬ 
tained both times. The patient was last seen on August 11, 1951, at which time 
he had no symptoms, and the urine was normal. 


DISCUSSION 

The diagnosis of ureteral neoplasm in this case was made on the presence of a 
large filling defect which could be detected by both excretory and retrograde 
pyelography. 

The possibility of nonopaque uric acid calculi in the ureter in this patient, 
who had a history of gout, was entertained, but the easy passage of a No. 6 
ureteral catheter past the large filling defect seemed to preclude such a diagnosis. 

On the other hand, the lack of profuse bleeding, particularly after instrumenta¬ 
tion of the ureter, was unlike the usual ureteral neoplasm. The association of an 
opaque calculus with the main lesion was proven preoperatively by the excre¬ 
tory urogram with exposures taken in the anteroposterior and oblique posi¬ 
tions. 

The bizarreness and unusual behavior of the lesion to instrumentation 
prompted me to explore the ureter before proceeding with radical surgery. The 
benign appearance of the polyp, the softness of the wall and the opinion of the 
pathologist at the operating table led to conservative surgery. 

Ureteronephrectomy has been advocated as the procedure of choice for ureteral 
neoplasm, whether malignant or benign. In the past few years, several dissenting 
opinions have been voiced. The objection to conservative surgery of benign 
lesions has been theoretical. It has been said that if a benign lesion were allowed 
to stay in the ureter long enough, it would become malignant. Perhaps so, but 
if the lesion is removed while still in the benign stage, does the potentiality to 
malignancy still remain? 

Actually, there has been no adequate clinical study of patients who have had 
conservative surgery. 

In the operation performed on this patient, an elliptical section of the dilated 
ureteral wall which contained the pedicle of the polyp was excised, and the 
opening closed in the usual manner as for any ureterotomy. This simple proce¬ 
dure has appeared to be adequate in this case. 


SUMMARY 

A case of primary benign ureteral neoplasm associated with ureteral calculus 
is presented. 

A suggestion is made that conservative surgery may be adequate for the treat¬ 
ment of benign primary tumors of the ureter. 

2777 Hudson Blvd., Jersey City 6, N. J. 
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petent and at operation a bladder filled until clear urine is found. This feature 
may be exaggerated by strenuous intravenous therapy given preoperati\e } or 
the shock. Ecchymosis of the abdominal wall, genitalia and perineum may soon 
become apparent. This is evidence of extravasation below the triangular liga¬ 
ment. , 

The patient usually has a strong desire to void but is unable to do so. l'rank 
blood is present at the external urethral meatus. Attempts to pass a catheter 
per urethram to the bladder are unsuccessful and but a few drops of bloody 
fluid come through the catheter. No irrigating fluid should be used at this point. 
However, this is the time to inject, retrograde, a small amount, 15-30 cc, of 
radio-opaque solution (skiodan) and to take an x-ray. An attempted cjsto- 
urethrogram done at this time will make the diagnosis certain if any doubt 
exists on the basis of clinical findings alone. The medium usually assumes a sun- 



I io. 3. .1, case 4 showing extravasation of dye (skiodan) and bizarre position of catheter, 
i CaS ? ? s k°"‘ing teardrop bladder shadow riding high above normal position, demon¬ 
strated by excretory urogram. 

hurst like appearance, described by Weens. 5 The end of the catheter may show 
'ip in strikingly bizarre positions on the film (fig. 3, .4). In some cases, if the 
!-hook is easily controlled, excretory urography can be helpful. In the excretory 
urogram, if sufficient contrast medium shows up in the bladder, an elongated 
pear shaped or tear-drop deformity of the bladder, described by Prather and 
vaiser,' may be seen, riding much higher than its usual location (fig. 3, B). 
Attempted cystoscopy is of little or no value and can add immeasurably to 

* ic trauma already present without contributing any worthwhile information. 
><< tal examination has been recommended as a valuable aid in helping to make 
'* htgnosis. 3 Collections of extravasated blood and urine can be detected by 

Hi- means, as well as a change in position and mobility of the prostate. Rectal 
tx.munation was not done in our cases and is probably of less value in children 

* 1:1,11,1 the adult male. 

' 1 * 11 ' ^ A'ewman. J. ]J. and Florence. T. .1.: New Eng. J. Med., 234: 3TT-3G4 

' r:iUlrr - C. (’. and Kaiser. T. K.: J. Urol., 63: 1010-1030, 10.30. 
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fascia to the fascia lata at the level of Poupart’s ligament prevents extension to 
the thighs. 

The first three of our cases showed extravasation above the triangular liga¬ 
ment only The fourth case gave evidence of extravasation both above and 
below that boundary. 



Case mj 


C mSt 


* 4 




Fig. 1. Schematic representation of pelvic fractures, all showing unilateral fractures of 
both pubic rami and appreciable separation at sympl^sis. 




£nruAVAS^noff Atov£T £tr* avaxat ' om Aaovf 
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Fig. 2. Diagrammatic representation of two types of extravasation recognized in cases 
reported. (Redrawn from article by O. S. Culp, J. Urol., 48: 266-286,1942.) 

DIAGNOSIS 

Early diagnosis is important in these cases. It has been stated by Harrison 3 
that a mortality rate of 20 per cent occurs in cases treated within the first 12 
hours after injury. After that period, however, the mortality rises sharply to 
85-90 per cent. 

The diagnosis of fractured pelvis with rapture of the urethra is not difficult. 
Shock is usually present. Pain is severe on movement of the lower extremities. 
Compression of the pelvis causes pain and frequently crepitus is elicited. Hie 
suprapubic area is exquisitely tender and may bulge for two reasons: because o 
the extravasated fluid and in some cases because of a distended intact bine c cr 
riding high above the symphj'sis. The internal sphincter remains quite com 
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appears early, and must be combated in tbe usual manner. Electrolyte balance 
must be watched carefully. In our case 4, a potassium deficiency, imrecognized 
early was treated successfully after the patient called our attention to it bv 
having a convulsion. 

With the co-operation of our orthopedic colleagues and the use of sling trac¬ 
tion the pelvic, bones must be adequately cared for. 

Suprapubic drainage should be maintained 2—4 weeks, urethral eathetei 
drainage fr-S weeks. 

CASE REPORTS 


The following case reports illustrate some of the features of diagnosis and 
treatment just described. 

Case 1. L. Z., a 4 year old boy, was admitted to the hospital on March 26, 
1943. He had been struck by a coal truck a few minutes before entry. A trickle 
of blood was seen coming from the external urethral meatus. He was in moderate 
shock. He complained of pain in his lower abdomen and was unable to void. 
The lower abdomen was protuberant, tender and spastic. The genitalia appeared 
normal. An attempt to eatheterize the patient was unsuccessful. An x-ray of 
the pelvis showed a fracture of the upper and lower rami of the right pubic 
hone. After shock therapy was instituted the patient was taken to the operating 
room. The bladder was approached through a suprapubic incision. Considerable 
bloody fluid was suctioned from the cave of Retzius. There was a wide separation 
between the two ends of the torn membranous urethra. Clear urine was seen to 
spurt from the % inch length of proximal urethra still remaining attached to 
the bladder. The bladder was opened and showed nothing but clear urine. The 
continuity of the urethra was reestablished with a Xo. S catheter using traction 
nith a rubber tissue drain wrapped around the proximal end of the catheter as 
described above. The bladder was closed around a de Pezzer catheter which 
emerged from the abdominal wound together with a long silk thread tied to the 
nose of the urethral catheter. Both catheters drained for 4 weeks at which time 
nn abscess formed at the penoscrotal junction. This was incised and drained. 
Tlic depth of the abscess cavity communicated with the urethra. At this time 
*be suprapubic catheter was removed and the urethral catheter changed. The 
Urethral catheter stayed in another 4 weeks at which time both the suprapubic 
and abscess wounds healed. 


'he patient has been followed at intervals since. Attempts to dilate the 
urethra were not entirely satisfactory. A eysto-urethrogram done on September 
klal, eight and one-half years postoperative, shows the reason for this. There 
is a diverticulum the size of a walnut at the penoscrotal junction (fig. -4, .1). The 
)0 ' ls asymptomatic, attends school, runs and plays normally, voids without 
fwpieney and nocturia, and with a good forceful stream. 

2. II. C., a G year old boy, was admitted to the hospital on January 2(5, 
h'lti, a few minutes after being run down by a truck while coasting on his sled. 
*hi entry a blood clot was seen in the external urethral meatus. I '~~' 'iued 
b ain m his lower abdomen, had the desire to void but eotild :1 ] c 

' lM ' r 'cnted and in moderate shock. The entire abdomen was 
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TREATMENT 

Treatment, when the patient is first seen, must be directed primarily against 
the shock or he may not live long enough to receive the benefit of surgery. 
Intravenous fluids, including plasma and blood, should be given as soon as pos¬ 
sible. Opiates for the pain, careful handling and immobilization of the fractured 
pelvis will help to avoid increasing the shock. 

As soon as these measures to combat the shock have begun to have their de¬ 
sired effect, and the diagnosis has been made, the patient must be operated 
upon at once. 

The surgical approach should be through a suprapubic midline incision. 
Blood, both clotted and fluid, will be found in the perivesical tissues, in the 
retroperitoneal area, and filling the space of Retzius. After the blood is suctioned 
off and mopped out, and some degree of hemostasis is established, the bladder 
should be identified. This may not be easy. If intact and distended, it will be 
found riding well above the symphysis pubis, its distal end torn loose from the 
urethra, usually at the apex of the prostate. There is often a wide separation of 
the two ends of the urethra. If the bladder wall is lacerated, also, as occurred in 
our case 4, it is, of course collapsed and may require considerable ingenuity to 
reconstruct it. If the bladder is intact, it should be opened with a longitudinal 
midline incision down to but not including the bladder neck. A Foley type 
catheter of appropriate size should then be passed retrograde per urethram. 
A stylet may be necessary. The proximal end of the catheter should then be 
guided through the space of Retzius, through the bladder neck, into the bladder 
and its balloon inflated. A long silk thread passed through the nose of the catheter 
and tied, with the long ends emerging through the suprapubic wound, allows 
necessary control for later catheter changes and in the event of possible rupture 
of Foley bag. This is an important feature. 

With traction on the Foley catheter the severed urethra is approximated, or 
nearly so, and maintained in this position. No sutures are necessary in the 
urethra which appears to heal rapidly around the catheter. The bladder is then 
closed around a de Pezzer tube. The cave of Retzius is drained. Occasionally a 
pack is necessary to control persistent venous bleeding, as in our case 4. Eleva¬ 
tion and internal fixation of the pubic bone fragments may be necessary to avoid 
further trauma to soft parts postoperatively. 

When our first 3 cases were done, Foley catheters of small enough caliber 
were not available to us. However, the same principle of traction was used bj 
wrapping a rubber tissue drain around the end of a straight catheter just distal 
to the eyes of the catheter. The rubber drain was transfixed to the catheter 
with silk ligature, then pulled down against the neck of the bladder. However, 
this necessitated removing this urethral catheter in about 2 weeks by pulling on 
the silk thread in the nose of the catheter emerging from the cystotomy woum . 

POSTOPERATIVE CARE 

Postoperatively, appropriate chemotherapy and antibiotics minimize the in¬ 
fection which was such a hazard in these cases in bygone days. Paiab tic i 011 ' 
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healed promptly and one week later the urethral catheter was remoxed. The 
patient was discharged walking and voiding normally 8 weeks postopei atix ely. 

This patient was not seen again until September 28, 1951, years post¬ 
operative, at which time a cysto-urethrogram was done (fig. 4, B ). He voids 
without frequency and nocturia, without complaint, and was seen to ha'', e a 
stream of normal force and caliber. 

Case 3. D. W., a 6 year old boy, was admitted to the hospital August 20, 
194G, a few hours after having been in an automobile accident and after having 
been treated at another hospital for shock. Blood appeared at the urethral 
meatus. His lower abdomen was tender and tense. He had severe pain on com¬ 
pression of the pelvis and movement of the legs. 

An excretory urogram taken on entry showed unilateral fractures of the 
superior and inferior rami of the left pubis with separation of the symphysis. 
The tear-drop bladder considerably elevated from the floor of the pelvis gave 
sufficient evidence of separation of the bladder from the urethra without, retro¬ 
grade studies. 

At operation the perivesical tissues were so infiltrated with bloody fluid that 
the bladder was difficult to identify. Once opened, essentially the same operation 
done on the previous 2 cases was performed. 

Suprapubic and urethral catheter drainage was maintained for 2 weeks, at 
which time the suprapubic catheter was removed. The urethral catheter was 
removed 2 weeks later. The patient was discharged voiding normally 5 weeks 
after operation. 


He was not seen again until October 13, 1951, 5 years postoperatively, at 
which time cysto-urethrograms were done (fig. 4, C). He voids with a normal 
stream without frequency or nocturia. He walks and runs normally. 

Case Jf. C. F., a 13 year old boy, was admitted on August 22, 1951, a few 
minutes after being run over by a truck. He was in severe shock and complained 
°f pain in his lower abdomen. He was unable to void. The abdomen from the 


umbilicus to the symphysis was protuberant, tense and had taken on a bluish 
^coloration which increased under observation. Eccliymosis and swelling ex¬ 
tended to the penis, scrotum and perineum stopping at an irregular line between 
t ic scrotum and anus. A small amount of blood appeared at the external meatus. 

catheter was introduced but no urine was obtained. The catheter was left in 
| >ace :m( ' "'bile shock therapy was being administered, x-rays were taken with 
u portable machine. I nilateral fractures of the superior and inferior rami of the 
e t pubic bone were demonstrated. Skiodan (30 cc) was introduced retrograde 
■tough the catheter. This appeared outside the bladder in an irregular shadow 
characteristic of extravasation. 

the 1 ?b| rat ' on not or >ly "'as the urethra divided as in the previous 3 cases, but 
bv ] ' , a ' Cn ^ Hie bladder was widely torn, a laceration 10 cm. in length, 

■ 11111 ' 10 n arP ^ ra?Imeuts °f the fractured superior ramus. Bleeding was profuse 
<(, . U r * >0 controlled only by packing. The bladder was repaired and closed 
Thi''w< a 1 ^° ZZCr ra, botcr after continuity of the urethra was established, 
"as ( one by passing a Foley catheter retrograde per urcthram and into 
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most marked in the suprapubic region. Ecchymosis of the lower abdomen was 
present, and dullness to percussion below the umbilicus. He had severe pain on 
motion of the lower extremities. Severe pain was elicited on compression of the 
pelvis. The genitalia appeared normal. 

Shock therapy was given. X-rays of the pelvis showed unilateral fractures of 
both horizontal and inferior pubic rami on the left with separation of the sym¬ 
physis. A catheter was passed per urethram but no urine was obtained. Skiodau 
(30 cc) was injected retrograde. A large soft tissue shadow was demonstrated 



Fig. 4. A, case 1. Cysto-urethrogram 8}4 years postoperative. B, case 2. Cysto-urethro- 
gram 5H years postoperative. C, case 3. Cysto-urethrogram 5 years postoperative. D, case 
4. Cysto-urethrogram 2 months postoperative. 

filling the greater part of the pelvis, its upper level at the lower border of L-4. 
The contrast medium, however, gave a sunburst-like shadow representing ex¬ 
travasation below this large soft tissue shadow which represented the distended 
intact bladder severed from its normal connection with the urethra. The catheter 
was seen looped above the contrast medium. 

The patient was taken to the operating room. Essentially the same operation 
was done and similar findings noted as in case 1. 

Both urethral and de Pezzer catheter drainage were maintained for 4 vee'- 
at which time the suprapubic catheter was removed. The suprapubic voihk 
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A NEW SIMPLIFIED TECHNIQUE FOR A SIA GLE-STAGE 
CYSTOPROSTATOVESICULECTOAIY 

M. RABADAX ALARIXA 

From the Faculty of Medicine of Madrid , Urological Service 

It lias been a matter of the greatest interest among urologists all over the 
world to find a method to be applied in eystoprostatovesiculectomy by which 
this operation could be performed in one single surgical act and this way attain 
the ideal in modem surgery: rapidity, simplicity and efficiency. 

To this day, the greatest part of the specialists has been performing this 
intervention dividing it into two acts, i.e., first the ureterosigmoidostomy (cutane¬ 
ous implantation); and second, as a rule through the abdominal or abdomino¬ 
perineal path, the vesiculoprostatocystectomv. 

When performed by specialists, the cutaneous implantation and the cystec¬ 
tomy are often simultaneous—and rather more rarely the ureterosigmoidostomy 
and the cystectomy are combined. "When the latter is performed, the operation 
becomes extremely prolonged. The method we now present for a single act 
eystoprostatovesiculectomy and intestinal implantation offers the following char¬ 
acteristics: 1) The surgical intervention is performed in one single act. 2) Two 
very long interventions are reduced to a single one. 3) The minimum interven- 
tion time of only one hour, if the importance of this operation is borne in mind, 
is attained. 4) The intestinal implantation is reached through an extraperitoneal 
path. 5) The postoperative time is remarkably short. 6) The patient is not de¬ 
prived of a normal social life, free from being constantly soaked in urine. 

In our opinion these advantages are brought about through a careful and 
logical timing of the surgical stages. 


TECHNIQUE 

I he opening of the abdominal wall is carried out by means of a vertical, a 
medium or an enlarged Pfannestield type incision. Were a larger operative field 
necessary, the Czerny modification would serve this purpose. 

Ihc bladder is “extraperitonized” in order to liberate its posterior-superior 
•>' e, proceeding to the sewing of the peritoneal opening and so carry on through¬ 
out the "hole operation away from the peritoneal cavity. 

mmediatelv afterwards the ureters are laterally and extraperitoneally sought 

int 7’ < " t - aS '°" as '*■ 15 P 0SS *' 3 1 C - The polyvinyl or Nelaton catheters are 

' r<K ' u °d into the proximal ends of both ureters, the section of former varying 

"" ,0 diameter of latter. The catheters’ distal extremities are mounted 

,vh; !° I ,or,; tbalines” following Professor A. de la Pena’s technique, a technique 

1 " c * i:ivc 'men applying in the ureterosigmoidostomy. The catheter is fixed 

The 11rCtCr transfixion using fine silk thread. 

InvisuMl ! ' rr!1: ' rec ' 'meters arc left protruding above the abdominal incision not 

r i' 1 ', ,<l ' v °rry them any more until the last stage of the intervention is 

u-iriiod f|,g. r _.jy 



830 


HAROLD M. CONSTANTLY AND LESTER M. FELTON 


the bladder on a stylet, inflating the balloon and exerting traction on the catheter. 

Postoperative ileus was a real problem in this case, and was finally overcome 
by Miller-Abbott tube drainage. Electrolyte balance and proper nutrition were 
also of serious concern. These have been finally corrected and the patient is now 
definitely convalescent. The suprapubic catheter -was removed in the fourth 
week and the urethral catheter in the eighth -week. A cysto-urethrogram was 
done on October 25, 1951, two months postoperative (fig. 4, D). He is now 
voiding with a good stream, with some frequenc}' (every 2-3 hours), and lias 
nocturia twice. There is some stress incontinence. 

SUMMARY 

The type of injur 3 r which will cause separation of the bladder from the urethra 
with extraperitoneal extravasation is described. The symptoms, methods of diag¬ 
nosis, and treatment are discussed. Four cases of very similar pathological 
changes are reported with follow-up eysto-urethrograms, 8)4 3 r ears, 5)4 } r ears, 
5 3 r ears and 2 months postoperative. No deaths occurred. 

27 Elm St., Worcester 8, Mass. 
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the threads to the patient’s thighs (fig. 2). The implantation can be performed 
in any point of the anterior wall of the rectum. If it is so desired, the implanta¬ 
tion may be done in a higher point pushing the bottom of the peritoneal block. 

This stage, as well as the previous one—extraperitoneal preparation of the 
ureters—are in our opinion, the stages which up to now have not been properly 
timed, a reasoii that comes to explain the necessity of two separate interventions 
with the disadvantages involved. 

Once the intestinal implantation has been carried out, it is only necessary to 
leave two compresses holding and protect the peritoneal suture for a few days 
and close the incision. 

Maria de Molina 32, Madrid, Spain 



832 


M. EABADAN MARINA 


The liberation of the cystoprosta to vesical block is continued along the pros¬ 
tatic peak, cutting the posterior urethra, after duly binding or coagulating any 
vessels that might be bleeding. Then the blunt separation of the rectum, pros¬ 
tate, seminal vesicles, and the deferring ducts takes place, finding at last the 
already liberated surface of the bladder. When dissecting the bladder, the pros¬ 
tate and the spermatic vesicles, it is necessary to bind the vascular pedicles, as 
it is the case in any other total cystectomy. 



Figure 1 



Figure 2 

Once the piece has been extirpated the anterior wall of the rectum u'ill be 
found and the already prepared ureters will be protruding from the incision 

(fig. 1, B). . . 

Only one assistant is then needed to introduce a rectoscope and so allow >c 
surgeon to perforate the anterior wall of the rectum with the malleable ti er 
and the rectoseopist to pull from latter and from the distal ends of the threats- 
The rectoseopist then takes off the “bullet” and the malleable “tiller” and <-\e* 





INTERSTITIAL CELL TUMORS OF TESTICLE 


S35 


genitosomia, in one of which there was also gynecomastia. The most apparent 
change in adults was gynecomastia, but this occurred in only three. 

These tumors are most likely’ to be confused with arrhenoblastoma, adrenal 
cortex rest and Sertoli cell tumors. It is generally agreed that interstitial cell 
tumors are at least potentially' endocrine in activity. According to Teilum, 3,4 the 
lipids present in Leydig cells are considered intimately connected with the 
production of androgenic hormones. He pointed out that there may' be marked 
hyperplasia of the Leydig cells with almost complete absence of lipid staining 
material while estrogen secreting Sertoli cells of the tubules may be loaded with 
this substance, creating hi effect a marked estrogenic predominance despite 
Leydig cell hyperplasia. This may be evidence that a tumor of interstitial cells 
may not necessarily' produce androgenic substances in excess. Also there is no 
final proof of unmixed hormone production. These postulates facilitate an 
attempt to explain the phenomena of macrogenitosomia in all the young boys, 
gynecomastia in one of these, gymecomastia in some adults with little or no 
change in the genitalia or sexual drive, and the complete absence of endocrine 
manifestations in most of the adults. 


The factors involved in the diversified endocrine manifestations may possibly 
be 1) interaction of the hormones of the gonads, adrenal and pituitary, par¬ 
ticularly the latter-, 2) genetic differences in the individual as well as the species; 
3) cellular lipid content; 4) minor chemical variations of the various hormones 
produced from the gonad and the adrenal allowing for similar effects, and 5) 
the production of more than one hormone from the tumor. 

It is believed that breast development is controlled primarily through the 
hormones of the pituitary as hypophysectomy' prevents breast development 
entirely. It is known that estrogens and progesterone cause breast development 
through stimulation of the pituitary which secretes a mammogenic hormone, 
rhe use of testosterone therapeutically has resulted in breast development in 
ie male. The use of adrenocortical extracts sometimes produces gymecomastia as 
< ooj chorionic gonadotropin therapy. Gymecomastia develops in certain adrenal 
c;ions and in hepatic disease and malnutritional states with Vitamin B de- 
icicnue.-, the latter two conditions presumably resulting from a decreased 
^actuation of estrogen. It is seen during the early stages of male puberty. 

"b gy necomastia may develop as a result of pituitary stimulation by' either 
t rogenic, androgenic or adrenal cortical stimulation. 

tna - ierC *-' aS * >CCn muc ' 1 c °ujecture that genetic differences among individuals 
hired’ 1 " 0 ' ^ a var * a kdity' * n response to the various hormones. By appropriate 
a rj?" ( ^ CrenC ? s ' u £ caes associated with one single metabolic fault involving 
h v v-i'llVt' 11 ' 110 ' Iavc * Jecn demonstrated. If this be true, then the conjecture 

'.'■'k o'f '7' ' K1S l ><?Cn mn d p to the presence of lipid granules within the interstitial 
! 10 te>( 'cle. Evidence lias been presented that this represents an andro- 
11 K,an, '° furthermore, a variation of lipid content has beer 




; been demonstrated 


* < itinn. 


:,r: path, ci microLiol. Scamlinav., 23: 2o2 1050 

ar: Acta cmlncrinol. 4:43.10.7). 
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INTERSTITIAL CELL TUMORS OF THE TESTICLE 
A REPORT OF THREE CASES 


MORTON M. MAYERS 


From the Department of Urology, Ross-Loos Medical Group, Los Angeles, Calif. 


Interstitial cell tumors of the testicle merit reporting because of rare occurrence 
and unique behavior when contrasted with other tumors of the testicle. The 
major purpose of this paper is to tabulate those cases reported in the literature 
in which little doubt exists as to authenticity, as well as to add three more—two 
personal cases and third presented through the courtesy of Dr. Richard Peterfy. 

The striking difference between these tumors and other testicular tumors 
is that they are generally benign and that often they radically affect the sexual 
appearance of many patients. The endocrinological manifestations of this tumor 
are variable except in children of prepuberal age in all of whom macrogenitosomia 
has been reported. In adults there are seldom apparent endocrinological changes, 
while in some gynecomastia develops. 

As the name implies, the tumor arises from the interstitial cells of the testicle 
the cells of Leydig. Hyperplasia of these cells is more frequently recognized. 
Perplexity must arise as to the degree of hyperplasia to be defined by the term 
“tumor”. An adequate description of the interstitial cell is furnished by Melicow, 
et al. 1 Interstitial cells, numerous in fetal life perhaps a result of circulating 
maternal chorionic gonadotropins, greatly decrease at birth, again increasing 
at puberty, following v r hich they gradually diminish in number although the 
size, granule and pigment content increase to the age of forty. 

According to Warren and Olshausen, 2 hyperplasia generally occurs under 
conditions which cause a decrease in spermatogenesis, such as vasectomy, 
x-ray radiation, during the administration of certain glandular extracts, senile 
atrophy of the testes and certain acute illnesses. Occasionally there is difficulty 
in discriminating between hyperplasia and tumor. It is believed that tumor 
may result from proliferation of interstitial cells. Frequently the tumor appeals 
to be encapsulated as though it could be shelled out with ease. It is brown to 
bright yellow' in color. Its cells have the general appearance of the normal 
interstitial cell except that the}' are usually smaller and appear in cords with a 


liver-like, and at times an adrenal-like appearance. 

Thirteen cases were in those under the age of 15, in ten of w'hich it was first 
noticed between the ages of 4 to 6. Twenty were in patients between the ages o 
16 to 49 and five between 54 to 82. Predominant!}' a tumor of the younger age 
groups and usually discovered late in most because of paucity of symptoms, it )S 
generally slowly growing and benign. Seven have been reported as malignant, 
with demonstrable metastases in five. Death occurred from metastasis as 
as nine years later. In all thirteen of those under the age of 15 there was macr 

Read at annual meeting, American Urological Association, Chicago, III., May 21, lfo 

1 Melicow, M. M., Robinson, J. X., Ivors, W. and Rainsford, L. R. : J- brol., 6 • 

1949 . 

2 Warren. S. and Olshausen, Iv. W.: Am. J. Path., 19: 307, 1043. 
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Xo doubt there are eases which are diagnosed as other than interstitial cell 
tumor which may well be classified as such. Snellman’s 1 - which is classified 
under hyperplasia has the attributes of tumor as well. Teilum s 4 three cases of 
androblastoma, particularly his first, might be so listed. Lewis and Stockard s 
case which thev prefer to call a probable Sertoli cell tumor is in all probability 
similar to manv of the accepted cases in the tabulation above and only future 
investigative work including hormonal studies and differential tissue staining 
will bring about a solution of this dilemma. 


CASE REPORTS 


Case 1. A man, aged 26, first seen by a general surgeon on November 20, 1947, 
complained of bilateral breast enlargement noticed for about 2 weeks. He was 
given 1 mg. stilbesterol daily for 2 weeks, at which time there was an apparent 
increase in the size of both breasts. Examination then revealed a small right 
hydrocele with a palpable hard area in the left testicle. Referred to the author, 
the left testicle was found to be unenlarged, but there was a hard, circumscribed 
area at the lower portion of it. Aspiration of the right hydrocele and careful pal¬ 
pation of the right testicle revealed no abnormality. Chest roentgenogram was 
negative. Urine gonadotropin prolan A was reported as less than 16 mouse units 
(normal 0 to 50). A left orchiectomy was performed on January 12, 194S. 

Pathologist’s (Dr. George Maner) report: Testicle measures 6 by 3)4 by 3 cm. 
The tunica albuginea is intact The cut surface shows well circumscribed, ap- 
apparently encapsulated tumor measuring 26 mm. in maximum diameter in the 
lower pole of the testes. The tumor bulges and is predominantly brown and 
partly vellowish-gray. Microscopic: Section shows the tumor to be made up of 


imperfectly formed alveolar masses and tubular strands of large, pale, rounded 
or Polyhedral-shaped cells resembling the interstitial cells of the testis. The cells 
comprising the tumor are slightly larger than the usual interstitial cell and 
Po.-ess finely granular opaque cytoplasm. In some areas the cytoplasm is lightly 
-peckled with a brown staining material. On the margin of the tumor there are 
ound groups of interstitial cells which appear to be beginning neoplastic. No 
mitotic figures are found. In the central portion of the tumor the cells are foamy- 
•‘Ppeanng. Histologically this tumor appears to be a hypernephroid type of 

i;iter.-titiai cell tumor. Diagnosis: Interstitial cell tumor, hvpemephroid tvpe 
Tig. LA and B). 

nrU-'^k " aS Sent t0 ^ lc denied Forces Institute of Pathology where the ding¬ 
le a<T0 Pted. Through delay in establishing the diagnosis and through 

! lotent ’ a fi t 'es of the tumor, immediately postoperativelv re- 
v n . K Ul, ’ on was given. W hen the diagnosis was established, a belated in- 
h'-d'bf* I0!I CI ’^ <MT ’ no factors was made. The patient stated that his libido 
!' lin-'oT '’'creased and that his abnormal sexual desires could not be 

v, f rC / ular ” ,ter course. On December S, 1919, a differential hormone 
* ,e ,lr ' ,,c> " :is re])orte<l as follows: assay for 24 hour specimen of urine. 
,ro ‘' fn ' micrograms (normal a to 15); total androgens 12.3 mg. 


: J- Cancer. 35: 23S-263, 1030. 

• ■ •• ' ■ atnl Stockard. C. G.: J. Urol., 65: 767, UGO. 
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in individuals of the same and different age group as veil as in hyperplasia and 
tumor formation. In malignant tumors, with less cellular differentiation, the 
lipid content is usually much less. It follows that endocrine activity is not 
proportionate to the actual number of interstitial cells present, thus providing 
for a dissimilarity of changes among individuals. 

The steroid nucleus recurs with minor changes in the various sex hormones, 
in their excretion forms, and in other adrenal cortical hormones. The similarity 
in chemical structure between the various hormones of the gonads and adrenals 
must account for the production of fairly similar phenomena by these different 
hormones. For instance, the androgens may have a great similarity to proges¬ 
terone in both humans and in experimental animals. Testosterone has also 
been demonstrated to produce estrogen-like effects in a number of experimental 
animals. Ovarian tumors which are ordinarily feminizing may masculinize.* 

The suspicion must be raised that more than one type of hormone may be 
produced from cells which are known to produce predominantly another type. 
For instance, granulosa cell tumors, thecoma and luteoma arising from the 
ovary produce clinical characteristics chiefly estrogenic in effect such as pre¬ 
cocious feminization in childhood, but in rare cases hirsutism and other mani¬ 
festations of virilism. By analogy, interstitial cell tumor of the testicle may per¬ 
form in an opposite direction. 

REPORTED CASES 


To tabulate all the cases of any pathological entity' is a veil nigh impossible 
because the literature is only' incompletely available to any one author. Further¬ 
more, this difficulty is increased when plausible differences of interpretation of 
microscopic studies of abnormal tissue exists such as in testicular tumors. The 
earlier reported cases deny the opportunity' of re-examination of original slides 
or of the printed reproductions to those who follow. 

The tabulation which is given by' the present author is presented within these 
limitations (table 1). It is derived from the publications of Warren and 01s- 
hausen, 2 Nation, Edmondson and Hammack 5 and Melicow et al. 1 with deletions 
of those cases listed as not likely to be interstitial cell tumors. Among these are 
the cases of Slanina, Stappato and Villata. We have made additions of cases which 

have not been listed by any' of the above authorities which nevertheless appear to 

be cases of interstitial cell tumor, namely, the cases of the following: Suther¬ 
land, 6 Reiners and Horn (2 cases), 7 Fraser, 8 Gharpure, 9 James and Shupc am 
Scully' and Parham. 11 


* Hoffman, Jacob: “Female Endocrinology.” Philadelphia and London: U . B. Sail - 
Co., 1945, page 47. “In view of close chemical relationship existing between the o\. • 
and testicular hormones, it is not surprising that perversion of ovarian function, asis 
certain ovarian neoplasms . . . may result in the production of substances po-s -• 

a "^Nation, E. F., Edmondson, H. A. and Hammack, It. W.: Arch. Surg., 48: 415-422, 1914. 

6 Sutherland, D. M.: Brit. J. Surg., 20: 343, 1944. inl0 

7 Reiners, C. R. and Horn, R. C. Jr.: Am. J. Chn. Path., 19: 1039-104), 1949. 
s Fraser, Iv. B.: Australian & New Zealand J. Surg., 19: 4S, 1949. 

9 Gharpure, V. V.: J. Path. & Bact. (Gr. Brit, and Ireland) 62: 113—11 o, 19o0. 

10 James, D. C. and Shupe, R. D.: J. Urol., 63: / 1S-723, 1950. 

11 Scully, E. R. and Parham, A. R.: Arch. Path., 46: 229, 194S. 
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Case 2. A man, aged 50, consulted an associate for hydrocele of the left testicle 
on March 30, 1938, and stated that he had noticed a lump in the left testicle 
six years prior to that time. Straw colored fluid (220 cc) was aspirated from the 
hydrocele. Because of induration of the testicle tumor was considered. Surgery 
for the hydrocele was performed on April 21, 1938, at which time the appearance 
of the testicle militated against the diagnosis of tumor. Over a period of several 
years he had been seen by doctors for complaints considered to be on a neurotic 
basis. In 1941, the administration of 120 mg. of testosterone propionate in 
divided doses resulted in moderate relief of his nervousness. In 1943 he was 
treated for overweight and nervousness. In 1944 he was unable to work because 


of mental depression. In 1946 another urologist noted the enlargement of the 
left testicle but ascribed it to the hydrocele operation. 

He was first seen by the author on May 26, 1947, at which time the left testicle 
was found to be only questionably larger but quite film. Again this was attributed 
to the hydrocelectomy. On June 30, 194S, he returned because of nocturia at 
which time the testicle was found to be as on the previous examination. The 
patient had recently been divorced. This and his inability to obtain employment 
increased his nervousness. On August 15, 1949, he was referred back by a general 


surgeon who suspected a tumor of the left testicle. It appeared approximately 
the same size as that on the right, but it was uniformly hard but probably 
unchanged from previous examinations. It is to be noted that the first urologist 
Mo performed the hydrocelectomy had suspected a tumor preoperatively but 
( ceided against it at the time of the hydrocelectomy. In view of this orchiectomy 
"'as performed with reluctance on August 23, 1949. 

athologist’s (Dr. Anthony Camero) report: The testicle measures 6 by 4 by 4 
'dl ^ ,Un * Ca va £’ nalis ' s firmly adherent to the tunica albuginea by fibrous 
usions. In the testis proper near one end is a well circumscribed, encapsulated 
j Umor ma: y measuring 4 by 3)4 by 3 cm. The cut surface of the tumor bulges, 
^ ° m 'nantly dark red and shows much coarse yellowish speckling. The 
om fr ° Jr ° Un ^ ^ ie tumor is intact, dense and fibrous. The tumor could be shelled 
pj™ ^ >c a djaeent essentially normal testicular parenchyma. (Because of our 
oil experience the gross appearance made us stronglv suspect the presence 
f --"jUr.'in,al cell tumor of the testicle.) 

fi"'irtiP (fl ^' C exam * na ti°n of the two large representative sections of the 
art- “ T ,Umor j'°ted, grossly shows it to be made up of numerous closely 


'irnutcrp^ J.J, 

di-tiimt cell 


supportive connective tissue stroma. The tumor cells have rather 


,,.ip j margins. The cytoplasm is abundant and acidophilic. Many of the 
pa-domin' ' a,uo i ; Ucd cytoplasm and some show fine granules. The nuclei are 
•’‘Pprccinbl^V MVUl ^ :UK ^ r °und. 'While some are hyperchroma tic, there is no 
. [ ' p ^ rec Pleomorphism. In places the nuclei are eccentric. There are 

ddf-rin Ti 11 * °f finely granular brown pigment, presumably homo* 

: . , . ,C :irr ' irregular areas of hemorrhage. Around the periphery 


fi.“:.dj"<viu ' ^ )rous Purdy hyalinized connective tissue capsule. A section of 
Tl." „ ri| >it V'! ! . f u ^ :tr Purcmdiyma shows no noteworthy histologic abnormalities. 

ti'tologie appearances are consistent with a diagnosis of inter- 
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i r<- - v£.W::' *«-*'■ 

Fig. 1. A and B, case 1. A, interstitial cell tumor of testicle, X60. B, interstitial cell 
tumor of testicle, X350. . „ ,„ mnr 0 f 

C and D , case 2. C, interstitial cell tumor of testicle, X60. D, interstitial cell tu 
testicle X350 f 

E and F, case 3. E, interstitial cell tumor of testicle, XllO. F , interstitial cell tumor o 
testicle, X275. 

month with no relief of his increased libido. When last seen Octobers, 
breasts were entirely normal, his sexual complaint remained the same, anc 
contemplated marriage as a solution. 
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In the prepuberal age period striking changes in the sexual appearance have 
l»ecn uniformly present. 

Endocrine changes, when present in the adult, are usually limited to gyne¬ 
comastia. 

Interstitial cell tumor is most likely to be confused with arrhenoblastoma of 
the testicle (the androblastoma of Teilum), adrenal cortex rest tumor, and 
Sertoli cell tumor. 

Confusion with probable Sertoli cell tumor in those patients with gynecomastia 
offers a problem difficult of solution and must await future investigation involv¬ 
ing differential staining of tissues and more complete studies of hormone ex¬ 
cretion and hormone content of tumor tissue. 

All interstitial cell tumors possess potentialities of endocrine activity. 

The intracellular lipids in these tumors are considered intimately associated 
mth endocrine activity and the hormone involved is presumed to be androgen. 

The factors which may be responsible for the variable endocrine manifesta¬ 
tions of interstitial cell tumors is discussed. They are: 1) the interaction of the 
hormones of the gonads, adrenal and pituitary; 2) genetic differences which may 
cxL't m the individual; 3) a variation in the amount of intracellular lipids present; 
It the close chemical and biological relationships of the various hormones 
P-oduced from the gonads and adrenal glands which permit these ordinarily 
< merent hormones to act similarly on occasion; and 5) the possibility that more 
one hormone is produced by the tumor. 

10 multiple influences which bring about gvneeomastia are stressed and 

discussed. 


^lorh cases are gleaned from the literature after elimination of the more 

.‘- tamable ones and the addition of unlisted ones to tabulations previouslv 
PJlilidied. 


dr!,* ! ' >e '' evc ^ that certain cases listed under hyperplasia, androblastoma, 
c.ia re.4 tumor and Sertoli cell tumor mav well be cases of interstitial cell 

umfir 


*TM 

f . v :, ^ ‘“jditional cases are reported, all in adults, in one of whom gvneeomastia 
j’* 1 - hnnging the total to 43. 

’moNtith] 1 ^' conc ' u< t ec t f rorr * study of the literature that the diagnosis of an 
dnri i,.''' i 10 * Umor °f the testicle requires investigation to a greater extent 
U i. MI „, 1C ' rC ! ofore heen pursued in most cases reported including our own. 
{ ,hat whenever possible in those patients suspected of having a 

aiidri^P!,^ 10 !. C ^' 0 ' e that preoperative studies be made for excretion of estrogens, 
I’^'-m.vid'iol * ctf,5 t er °ids, gonadotropins and such intermediary products as 
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stitial cell tumor. Diagnosis: Interstitial cell tumor of left testicle (fin- 1 C 
and D). 

A slide was sent to the Armed Forces Institute of Pathology where the diag¬ 
nosis of interstitial cell tumor was given. The patient was last seen April 1951 
at which time an effort was made to further elaborate on any further possible 
endocrine symptoms. Patient had just remarried and the marriage had been 
annulled. Despite his marital failures patient denied having any sexual diffi¬ 
culties. At no time had the patient any enlargement of the breasts. 

Case 8. (Reported through courtesy of Dr. Richard E. Peterfy who was in 
attendance on this patient.) The patient was first seen by Dr. Peterfy November 
28, 1948 because of a small nodule in the left testis noticed while drying himself 
following a bath. Physical examination was normal. The right testis was normal. 
There was a small, hard nodule found in the left testis about 1 by 1 cm. Routine 
laboratory work performed was normal. The testicle did not appear to be en¬ 
larged. Orchiectomy was performed shortly afterwards. 

Pathologist’s (Dr. Nathan Friedman) report: The testicle is 5 cm. in the 
greatest diameter; bulging from the surface opposite the epididymis is a 0.5 cm. 
thin-walled nodule resembling a cyst. Underneath this area is a 3 cm. irregular 
mass composed of lobulations of reddish tan and light grayish yellow tissue. 
In other areas there is definite fibrous trabeculation and streaking and in others 
very prominent bright golden yellow foci up to 2 b 3 r 3 mm. The remainder of the 
testis does not appear abnormal. 

Microscopic examination: Sections of the testicular tumor reveal one com¬ 
posed of cords and nests of polyhedral cells with ample eosinophilic cytoplasm. 
The nuclei are for the most part round and regular. There is considerable fibrosis 
until areas of hyalinization of both previous tumor and testicular parenchyma. 
The testicular tubules themselves show a moderate degree of suppression of 
spermatogenesis but no striking atrophy other than in the scarred areas. There 
are also deposits of pigment presumabfy derived from blood. Sections of the 
cord and epidid 3 mis show no essential abnormalities. Diagnosis: Interstitial 
cell tumor, testis (fig. 1, E and F). 

SUMMARY AND CONCLUSIONS 

Interstitial cell tumors of the testicle are derived from the cells of Leydig and 
ma 3 r develop as a result of hyperplasia of these cells. 

Hyperplasia is usualfy found in conditions resulting in a decrease of sperma¬ 
togenesis. 

It is often difficult to distinguish between advanced li 3 r perplasia and tumor 

formation. . 

The tumors are generally yellowish or brownish in appearance and frequently 

nodular as though encapsulated. 

It is more commonfy a tumor of the 3 r ounger age groups. 

It is generally benign although seven cases have been reported as malignan . 
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Judging by the accumulated literature, urologists have shown very little 
interest in the subject of this paper. Practically all of the valiant efforts to 
control pulmonary embolism and the antecedent phlebothrombosis have ema¬ 
nated from general surgeons and internists, many of whom have been greatly 
concerned about the gravity of this problem. Only two years ago an editorial 1 
concluded with the warning, “the challenge of pulmonary embolism still exists 
in major form.” 

hi 1940. one of us- (Culp) reviewed the records of all the cases encountered 
nt the Brady Urological Institute, Baltimore, during the preceding 20 years 
j ;!| d found that 6.6 per cent of the postoperative deaths had been caused by 
•rge pulmonary emboli, demonstrated at necropsy. Colby 3 became concerned 
enough about thrombo-embolism that he resorted to prophylactic ligation of 
, ie superficial femoral veins before prostatectomy. In 1946, 42 per cent of the 
' a [ ' on urologic sendee at the Henry Ford Hospital were due to pulmo- 
narj embolism (fig. 1). The incidence of this complication may have been much 
hav V* tnan '" cen f- ers > but it seems fantastic to assume that pulmonary emboli 
ne )Cen a ser j ous threat to urologic patients only in Baltimore, Boston and 


d ; "ihj- ", f nera ^- v a S r eed that in many cases pulmonary infarction has been 
0 * 0 W crrtme< msly as pneumonia, atelectasis or cardiac disease. Even post- 
17 ', 5 em <ata were misleading until the true significance of thrombo-embolism 
ti'UiparP' 01 '''^'' ^ U ^' V ‘ flagrant clinical misinterpretations still exist today. 
ri ,i,i ei '| n ’.° n a, 'temortem diagnoses and postmortem findings in cases of 
soon revefl ls the thinking habits of most clinicians. Coronary 

^ as ' )een and probablv alwavs wdll be a popular and con- 
C ^‘ pigeon hole. 

Uibretc^w'T s * uc ^' revealed a few patients wdth unsuspected pulmonary 
of ."c* were discovered at necropsv and wliich contributed to the death 

K 0 individuals 


‘very 

!i r St 


: . rcas °n to believ. 


s even though thev did not cause sudden death. There is 




e that many pulmonary emboli continue to elude diag- 


,..£ lrinc roc °nt years 


M .i - - lve have tried to learn through informal personal in- 

r,] tint o ° f Kr urologists believe regardin 
' u ’ uicy no long, 

t!.r- ' > p/ or 1 p the Section on Urolopv at the Ninety-ninth Annual 

A I” tirr-Ant^i .Ji Ca Association, San Francisco, California, June 29, 1950. 

N’cv,- v,,-i- meeting of the New York Societv, American Urological 


g thrombo-embolism. Some in- 
er “see” pulmonarc embolism and attributed their good 


T - hull. Johns tt 


. April 25. 1951. 


.K,,n 241 = 719-720, 1919. 

L. li.- 1 i- r ? 1 l m 'J I< ‘l^ms Hosp., 67: 1-24. 1910. 
’• 1 rol.. 59 ; 020-924. 19IS 
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ADDENDUM 

Since preparation of the foregoing paper, the following cases 14 ' 15 ' 16 ' 17 of inter¬ 
stitial cell tumors of the testicle have come to our attention. 


AUTHOR 

Year 

' Age 

Age 

of 

Onset 

Size 

CHARACTER 

ENDOCRINE CHANCES 

REJLVRKS 

41. Lewis 

1949 

37 

35 


Benign 

None 

Well 12 years 
postopera- 
tively 

42. Lewis 

1949 

25 

23 


Benign 

None 

Radical orchi¬ 
ectomy in 
error 

43. Garvey & 
Daniel 

1951 

19 

14 

R—7.5 x 4 

cm. 

L—6x 4 x 3.5 

cm. 

Benign, 

bilat. 

None except 
lack of in¬ 
terest in op¬ 
posite sex 

Considered 
similar to 
Snellmnn’s 

case 

44. Grabstald, 
et al. 

1951 

32 


1 cm 

Benign 

Bilateral 
gyneco¬ 
mastia; loss 
of libido 

Associated with 
xanthoma; 
no orchiec¬ 
tomy; tumor 
only re¬ 
moved. 

45. Christeson & 
Nettleship 

1952 

76 


3x5 cm. 

Benign 

Bilateral 
gyneco¬ 
mastia and 
loss of libido 

Regression of 
gynecomastia 
p coopera¬ 
tively 


947 W. 8th St., Los Angeles 17, Calif. 

14 Lewis, L. G.: Advances in Surgery, 2: 442, 1949. 

15 Garvey, F. Iv. and Daniel, T. B.: J. Urol., 66: 713, 1951. 

16 Grabstald, H., Haines, J. S. and Morrow, A. G.: J. Urol., 66: 70S, 1951. 

17 Christeson, W. W. and Net!Ieship, A.: J. Urol., 67: 350, 1952. 
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Sixty-five per cent of all urologic patients who died during the 7 years covered 
by this study had necropsy. Nine patients had massive pulmonary emboli. 
A tenth patient died in uremia because thrombosis extended from the lower 
extremities along the vena cava to include the pedicle of her only kidney. 

All deaths during this period that lacked postmortem studies have been 
reviewed in minute detail. Seven of these patients probably died of pulmonary 
embolism and have been added, as shown in figure 2 . 

Excluded from our analyses were 5 additional patients with pulmonary 
embolic phenomena that had no bearing on the basic problem which we hope 
to correct. They had minute incidental infarcts discovered at necropsy, embolus 
of tumor tissue, or terminal care for generalized carcinomatosis. 

Confirmed skeptics may scoff at concerted efforts to eliminate such a small 
number of fatalities. Even the most disastrous year included the loss of only 5 
patients. We insist that the death of any' relatively healthy individual because 



Fig. 3. Growth of urologic division during seven years. 

tliam ' m ? nar ^ em bolism is usually' a reflection on the alertness, attentiveness, 
un'ill° ,C acumcn . an< ^ finical judgment of the attending staff. Saving only a 
Xo f U , P F^'cnts must be accepted as a worthwhile project. 

'hat th° U en ^ lus ' asm about our results should be tempered by the fact 
Patient d - 111 - 0 °°' C f en * ce ' s not a huge one. Nevertheless it averaged 7,000 in- 
Mrnonarv ' operations during each of the last two years (fig. 3). Fatal 

Althou'ch'tT )0 '* Sm " aS avo ‘^ c( l despite continued growth of the division. 
Patients ] 1 "° an ^ a ! ia ff y'ears hax'e elapsed since our last large fatal embolus, 
'he total a ' e continued to have small infarcts with recovery (fig. -f). In fact 
tl.r-.f. 7 vt „;; n ; >0r aP pulmonary emboli (fatal plus nonfatal) during each of 
‘tnltoli \ve r p ( |i US ^ U< tl,at °d veI T l'"lc. However, from 1044 through 1047, most 
'luring tint'' a ;'''’' ol,s - Additional nonfatal infarcts may have been unrecognized 
l uc|, lf.v ion _ ! | en0< * )eoa,1SR especially diligent efforts to avoid overlooking any 
h'ftiu-tion witi " ° ,PCn con ^ ,,C( l <0 the last 3 years. The higher incidence of 
( .flir'p C< °' ^ hefrinni, 'P ; * n may be simply an index of improved 
" r ' ll< y hut it i s conceivable that therapeutic measures employed 
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fortune to early ambulation. We suspect that “recognize” would be more correct. 
Early ambulation has reduced the incidence of thrombosis and embolism but 
it has failed to eradicate the disease. 

Other confreres admitted that they lose a patient occasionally but insisted 
that fatal pulmonary emboli are too rare to justify any elaborate prophylactic 
measures. We find it very difficult to be blase about any untimely death that 
might have been prevented and cannot be reconciled to such rationalization. 

Still other acquaintances agreed that thrombo-embolism continues to be a 
serious problem but feared that most of these misfortunes are inevitable. Inas¬ 
much as thirty-one months have now elapsed (April 1951) since anyone died of 



Fig. 1. Percentage of all deaths on urologic service due to thrombo-embolism 



f~~ PROBABie 
v/ (H3 ABTOPSTJ 

Fig. 2. Total number of patients with fatal pulmonary embolism. 

pulmonary embolism on the urologic service at the Henry Ford Hospital, in 
contrast to the alarming frequency of this cause of death in 1946 (fig. 1)> "' c 
hope that at least a few defeatists will find this fact grounds for justifiable 
optimism. 

CURRENT REVIEW 


This study' has been confined to the patients seen in the last 7 J'ears to insuic 
inclusion of only r the most accurate clinical data and to cover the peiiod o 
authentic early' ambulation. Seventy-five per cent of the patients in whom 
thrombo-embolism developed during these years had been out of bed during 
the first 24 hours after operation. Although early ambulation was pionceret a 
the Henry' Ford Hospital, it is apparent from figure 2 that this innovation ( k 
not eliminate fatal pulmonary embolism. 
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period studied. In 1949 and 1950, when there were no deaths, the number of 
cases of recognized phlebothrombosis rose to 19 and 16, respectively. It seems 
preposterous to explain this solely as an increased incidence of the disease. 
Even if one allows for a reasonable number of clinical errors, the striking differ¬ 
ence is compatible with improvements in diagnosis. 

Sixty-six patients with thrombo-embolism have been included in this study 
(table 1 ). Analysis of the fatal and nonfatal groups further emphasizes the 
danger of unrecognized thrombosis. Of the 49 patients who recovered, 94 per 
cent had been found to have phlebothrombosis in one of the lower extremities. 
Emboli in the other 3 cases may have originated in the operative region. In 
approximately 70 per cent of the cases the thrombosis was diagnosed early 



Fig. 6. Phlebothrombosis in the lower extremities recognized clinically. 


Table 1 . General summary 


CUMCAL DATA | RECOVERED TATAR TOTAL 


Number of patients.. 

"-(operative 

49 


17 


CG 

No operation 

•'1 44 


lO j 


i oy 

Thrombosis only 

•20 





J ulmonary embolus 

14 

1 

9 

31 

d.hothrombosis recognized. .. 

P1V> J 'u 1 ' *' Ut ' ccs remained negative. 

• ^othrombosis not suspected 

•hblr ‘ ------ 

41 

3 

5 

3 

12 

2 

49 

3 

14 


from extension of thrombus—no embolus. 


I K 'h'onta"e ■ )reUn * ,^ IC P at * ents ’ having even small pulmonary infarcts. This 
In 14 rt "'i 'f only more recent cases are considered, 

the p a ,i ' 1 f a,a 'hies, phlebothrombosis had never been suspected until 

c.t.Ik)’! ‘imI mass * ve embolism. Review of the deaths from pulmonary 

^'•‘’■niized T . nu ^' y r °i°?ical Institute 1 showed that thrombosis in the legs was 
tl.f. f llll(a "-' ' n only IS per cent of the cases proved by necropsy. Exactly 
Thr. - !) I ) ' ri - (,1,a Be prevailed in the present smaller series. 

">fh postoperative thrombo-embolism had a great variety of 
r.' M iv, ([., _ c?e figures fail to justify any conclusions about the 

^ 'uriotis types of surgeiy. Suffice it to say, thrombo-embolism 
: 'd'cib* 111 ’ l >elanea l ai >d even transurethral prostatic operations and. 

1 cur after any procedure on any part of the genito-urinary tract. 
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during these 3 years may have controlled the size of some emboli that otherwise 
might have been fatal. 

Most pathologists agree that the lower extremities are the most common 
source of emboli large enough to cause sudden death. On the other hand, small 
emboli that produce nonfatal pulmonary infarcts may originate in pelvic venous 
plexuses or at any operative site. 

Since the pathogenesis of most phlebothrombosis remains obscure, we have 
become reconciled to inevitable thrombosis. None of the so-called prophylactic 
measures available to date has been practical or entirely reliable. Early recogni¬ 
tion of phlebothrombosis in the lower extremities seems to be the one hope of 
preventing serious pulmonary sequelae. 



Fig. 4. Number of urologic patients who recovered from pulmonary infarction. 


FATIEMTS 



Fig. 5. Phlebothrombosis that was not suspected until patients had pulmonary emboli. 

It is generally agreed that pulmonary complications cannot be averted as 
long as thrombosis in the legs escapes clinical detection. As shown in figure 5, 
the early years covered bj r this studj r had the largest number of pulmonan 
emboli before phlebothrombosis was even suspected. This was also the penoc 
of highest mortality (fig. 1). During the past two years when no one died of 
pulmonary embolism, only 2 patients had emboli prior to the diagnosis o 
thrombosis. Both of these recovered and their legs remained normal. One o 
us (Barron) 4 has discovered that cases of this type will not exceed 7 pei cen 

of all cases of pulmonary embolism. , 

The importance of proper appraisal of the legs is emphasized further \ 
figure 6. Phlebothrombosis was diagnosed rarely during the early years of i 

1 Barron, James: Indust. Med. & Surg., 18: 422-425, 1949. 
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We are convinced that fatal pulmonary embolism has been avoided for two 
and a half years simply because most, if not all, phlebothrombosis in the lower 
extremities was recognized early enough during this period to be treated properly. 


RECOGNITION OF PHLEBOTHROMBOSIS 


In 1934, Homans 5 pointed out that “deep quiet thrombosis” in the calf veins 
precedes the more obvious changes in the leg and, if carefully searched for, it 
ran be detected before there is any conspicuous edema, fever or other mani¬ 
festations of thrombo-embolism. Similar observations were made by Denecke, 6 
Rosie,* Frykholm, 5 Bauer, 9 and Hunter and co-workers. 10 

Our clinical experiences also confirm this concept. Only 3 patients in recent- 
years had pulmonarv embolism without evidence of phlebothrombosis in the 
legs. This is in direct contrast to the claim by Ochsner and his associates, 11 that 
111 m!v approximately 50 per cent of the cases of fatal pulmonary embolism are 
there recognizable signs and symptoms of phlebothrombosis. 

lie have based the diagnosis of phlebothrombosis on careful correlation of 
dree cardinal observations: 1) fever, 2) apprehension and 3) tenderness in the leg. 
Facr. Most of the patients in this series had a temperature of 99 to 101F 


prior to clinical detection of thrombosis. The high incidence of postoperative 
i alec lions of the urinary tract makes interpretation of low-grade fex'ers especially 
( -i ticult in urologic patients. However, we have become extremely' prone to 
Eispeet that phlebothrombosis is present when any postoperative temperature 
/comes sta kil>zed only to be followed bv a second elevation, irrespective of the 
T'-ree of fever. 

I mure 7 shows the high morning and afternoon temperatures of the only 
pR.ent who died of pulmonary embolism during 194S. This Xegro male, aged 60, 
J ' mitted in acute urinary retention due to benign prostatic hypertrophy, 
iprapu >ic cyst ostomy was necessary' when he failed to tolerate a catheter in 
"^ 10 ^ cver subsided and a second-stage suprapubic prostatectomy 
r.ormM without difficulty. Again the temperature was approximating 

j :i '' lcn suddenly rose to 101F. The following morning he was found dead 
I'd r tVl CCr °^" s ^ 10 ' v ed a massive pulmonary embolus. The phlebothrombosis 
]'(■■■! r >C ] Cn rc . co = Illz °d but its presence should have been suspected. 
tu'W l r 3 ° n ° ' S 1101 most significant finding in phlebothrombosis but it 
’ as an important warning. The patient’s pulse rate may parallel 

t , l ' ie r ’ ?e 111 temperature. 

'■■rl’h-’ilv* I*' 10,1 ^ C ^ iavo ^een impressed by the fact that many' of our patients 

, ‘ K>camc extremely apprehensive on or about the time their pldebo- 

, b- rTf-V:/’ J - Me<1 ., 211: 003-000.1034. 

* "" < n iAtrr‘.m;tn7 i j^ntarschmcn: als FYuhsymptoni oincr heginneiuicn Thrombose 



: Arch. Int. 

' -121: J - IJcCamp, I>. T.. Hutton. S. 13. ami Rill:., G. A.: Ann. 
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Ill fact, operation is no prerequisite. Seven patients had thrombosis or embolism 
without having had any type of operative procedure (table 1). 

Duration of operation, types of anesthesia, variations in blood pressure, 
caidiac status and original diseases may have been contributing factors in 
isolated cases of thrombo-embolism but none of these could be incriminated with 
any consistency. 8 

Ages of the patients varied from 25 to 84 years (table 3), with the highest 
incidence of thrombo-embolism during the seventh decade. This was also true 


Table 2. Fifty-nine cases of postoperative thrombo-embolism 


OPERATION 

FATAL 

RECOVERED 

TOTAL 

Suprapubic. 

10 

14 

24 

Renal. 

2 

13 

IS 

Transurethral. 

2 

7 

9 

Perineal. 

1 

4 

5 

Ureteral. 


4 

4 

Scrotal. 

i 

2 

2 


Table 3. Ayes of 66 victims of thrombo-embolism 


YEARS 

FATAL 

RECOVERED 

TOTAL 

25-26 

1 

1 

2 

30-39 


4 

4 

40-49 

2 

S 

10 

50-59 

3 

12 

15 

60-69 

7 

15 

22 

70-79 

4 

S 

12 

S4 


1 

1 


Table 4. Fifty-nine postoperative cases 


TIME AFTER OPERATION 

RECOGNITION OF THROMBOSIS 

TIME OF EMBOLISM 


26 

li 


15 

4 


2 

9 


1 

4 



---- - 


in the Johns Hopkins 2 series but during that study it was noted that the largest 
number of urologic patients ivithout thrombo-embolism also fell into the same 
age group. Males predominated in the present series almost 3:1. 

Phlebothrombosis occurred in each leg with equal frequency and embo l 
had no preference for either lung. Most of the thrombosis was discovered dining 
the first and second postoperative weeks (table 4) while embolism was mos 
frequent during the first and third weeks. Two patients had fatal pulmonary 
emboli less than twenty-four hours after operation. In all probability they ^ 
been subjected to operation in the presence of unrecognized phlebothrombosis. 
Unnecessary' risks of this ty r pe must be deplored. 
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Similar pressure is applied along the medial aspect of the calf posterior to the 
tibia (fig. 9,-4). 



Fig. S. Step 1 in examination of legs: palpation of plantar surface of foot. 


t!. 


ti. 



medial side 
muscle.' of 


If examination of legs: gentle but firm pressure applied to I 

: ar t. i; °. 1 ” :i - ”> step .1 in examination of legs: compression of deep 

w . ( 1 tenor surface o( tibia and fibula. 

i. * *' m j :r ' r '' •‘■''ghtlv flexed, gentle btit firm pressure is exerted to compress 
- 11 /ii -|-| l>a lf against the posterior surface of the tibia and fibula 

,j ( , *' ! ^ le most common site of tenderness in the leg. Occasionally 

' '• (,:n ' H »'cd vein can lie palpated in this region. 
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thrombosis was first recognized or just before pulmonary embolism developed. 
This is not to be confused with the customary anxiety which any surgical victim 
may have regarding the success of his particular operative procedure. Instead, 
we refer to individuals who seemed to be emotionally stable, yet they suddenly 
had morbid fear of impending danger, undue tenseness regarding their surround¬ 
ings or an overwhelming desire to have constant professional vigilance. Gunnar 
Bauer 1 - of Sweden has informed us that he has made similar observations. 

Such changes in patient behavior can be measured only empirically and, 
therefore, may have no appeal to the calloused scientist. Interpretation ob¬ 
viously must depend on human understanding rather than the technical skill 
of the observer. The value of this clue will vary with the type of rapport that 
exists between patient and physician and not infrequently it will be interpreted 
best by interns or residents. 



Fig. 7. Temperature curve of onlj' patient who died of pulmonarv embolism during 
1948. 

Apprehension per se cannot be attributed solely to threatened thrombo¬ 
embolism. We offer it only as another possible warning sign that should not lie 
ignored. 

Tenderness of the leg .—In 1949, one of us (Barron) 4 reported positive findings 
in the legs in 93 per cent of all cases of thrombo-embolism that had been under 
personal observation. Tenderness in the leg appears to be the most significant 
indication of early phlebothrombosis. The onset of obvious edema proves (hat 
the early stage has gone unrecognized and indicates extension to the popliteal oi 
femoral vein. Every effort must be made, therefore, to detect thrombosis before 
it spreads to these vessels. We are convinced that this is possible once an ex¬ 
aminer has attained reasonable proficiency in evaluating the condition of t ie 
lower extremities. 

Our technique for examination of the legs is illustrated in figures 8 anc • 
With the patient recumbent and knees partially flexed to relax the muse c-, 
the plantar surface of each foot is palpated gently but firmly, as shown in figuic 
8 . We encountered less than 3 per cent of tenderness in this region. 

12 Bauer, Gunnar: Personal communication to the authors. 
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veins were ligated before major urologic operations were attempted. The data 
on 1 of these patients are s umm arized in figure 10. The temperature was elevated 
the day before phlebothrombosis was diagnosed and gradually' returned to normal 
after ligation of the veins. The post prostatectomy convalescence was uneventful. 

Forty patients were treated with heparin. This was given by the intermittent, 
intravenous method that has been used extensively in Sweden for several years. 13 
It was administered four times daily' for an average of ten days in doses of 25 
to 125 mg. 

All patients were confined to bed until the tenderness in the calf disappeared. 
During rest in bed, exercise of the legs is mandatory'. All pain and tenderness 
m the lower extremities frequently disappeared within twenty-four hours after 
institution of heparin therapy. Such findings seldom persisted beyond the fourth 
day of treatment, providing the diagnosis was made reasonably early. As a rule, 



Pj(j jj T* • * | 

Xpieal response to heparin after thrombosis and pulmonary infarction. 

,!,. Pr 4 Cl 7 sion disappeared promptlv and the temperature became normal within 
"‘('to four (i a v S 


,| 1( . C . P a i’ ents Fad subsequent operations without ligation of the veins and 
Fi'itrt' 10 Ur,PCr cv 'dence of thrombo-embolism. 
i,nt Uc'm ' s Fovs a typical response to heparin. Thrombosis was diagnosed 
Vrc -f.]' T nX " as flayed and a small pulmonary infarct developed. This further 
■ i-iv ,,), i lmf)or,anc e of prompt therapy once phlebothrombosis has been 
Clottiu r ' l ° rj ^'d ’eduction of the fever is to be noted. 

'!■" Cr ? no * usc d as a therapeutic index except in patients with 
pm;,.;,, deletion. ith moderate increase in the concentration of non- 

il.f- , ( ,t,i ii :-‘ or comparable decrease in excretion of phenolsulfonphthalein, 
i!;i. <■■!<,;i' lnU " as determined before each -1 p.m. injection of heparin. When 
... " * lrnp " :ls morc than thirty minutes, the dose of heparin was reduced 

r.. ** J J' . I* 

'' f *;\ iiritl Treatment of Thrombosis; an Account of Its Chemistry 

M 1 ,on ln Medicine. Kd. 2. London: Oxford University Pre*?s. 10 ?*g’ 
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Any developing tenderness in the regions mentioned cannot be ignored safely 
inasmuch as no one can predict the future course of events. Experience has 
shown that it is much better to err on the safe side and treat a few patients 
unnecessarily rather than delay therapy in an incipient case of bona fide throm¬ 
bosis. 

This type of examination has been used routinely and methodically on our 
urologic service during recent years only. To be truly effective, it is imperative 
that interns and residents be thoroughly indoctrinated. The examination should 
be made at least twice daily on every patient regardless of activity or operative 
status. Significant changes may occur within very few hours. 

Despite expert interpretation of leg findings, a few patients may have pulmo¬ 
nary'- embolism without positive signs referable to the legs. Most of these, how¬ 
ever, will have lesions that are small and nonfatal and that probably r will originate 
in the pelvic venous plexuses or in the operative region. There were 3 such cases 
in our series. 



Fig. 10. Phlebothrombosis recognized before contemplated operation and treated with 
bilateral ligation of superficial femoral vein. 


TREATMENT OF PHLEBOTHROMBOSIS 

Much has been written about treatment of recognized phlebothrombosis. 
Most recent authors have tried to be champions of either anticoagulants or 
ligation of veins. Results to date would seem to indicate that no one method or 
drug is perfect. It is not within the scope of this presentation to argue the ielati\e 
merits of the current schools of thought. We are convinced that both ligation 
and anticoagulants have intrinsic value and that the most rational theiapeutic 
regimen will include the desirable features of both principles. We intend mere \ 
to summarize our experiences with this group of patients and outline the p an 
which we prefer to follow. 

In 1945 and 1946, phlebothrombosis was diagnosed in 3 cases but no treatmen 
was given. Opinions differed regarding the advisability of ligating the femor. ^ 
veins. Two patients promptly' died of pulmonary' embolism. The third reco\ercr 

without any' emboli. _ j ]C 

Ten patients had ligation of their superficial femoral veins. In 3 cases > 
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Three other patients (not included in table 5) had some increased bleeding 
while taking heparin after transurethral resection, suprapubic prostatectomy 
and nephrectomy, respectively, but it was insufficient to require cessation of 
therapy. 

Figure 12 summarizes the data pertaining to the interesting exacerbation of 
phlebothrombosis that occurred despite a full course of heparin. The condition 
was recognized promptly and additional heparin prevented any embolic com¬ 
plications. 

Three patients had nonfatal pulmonary infarcts after use of heparin had been 
discontinued (table 5). Xone of these had received a full ten-day course of the 
drug. In 2 cases the infarcts occurred after the patient went home. Both were 
readmitted to the hospital, treated for 10 days with heparin and had no further 
evidence of thrombo-embolism. The third patient who had received inadequate 
anticoagulant therapy had both superficial femoral veins ligated. 


Table 5. Forty patients treated \rith heparin 


Xo complications: clinical cures. 32 

(Average course of drug—10 days) 

Excessive bleeding requiring cessation of treatment. 3 


(Heparin given for 1. 2, 6 days respectively) 


Exacerbation of thrombosis without embolism after heparin was 

discontinued. 1 

(Cured by second course of 10 days) 

Xon-fatal pulmonary infarcts after heparin was stopped . .. 3 

(Each had less than 10 days of Heparin) 


Fatal pulmonary embolus at home in bedfast patient 
(Vein ligation advised but declined) 


Patient had no operation, developed phlebothrombosis that was 
!„,j^" zef '^out delay, and responded promptly to heparin therapy. She 
to canf 1 ’I’’ 35 ' ^° r ~ - v cars with crippling arthritis and since she was destined 
•MW""?! lcr . nonarr >bulatory status, ligation of veins was advised but was 
fiab’c vi -i-p ot " Pulmonary embolism 6 weeks after leaving the hospital 

I'hilo-otV' ' actua ^-’ k 0011 predicted and there is ample opportunity for 

tr.fi on!* uhout the terminal event. The results in this case can hardly be 
U \ a Section on the heparin therapy. 

: ; >tr r 'p °' u * cncc that the alleged hazards of treatment with heparin soon 
■ip.-. v,-. ts t , ! ° 1 irc rn ’ n 'mal, there were 22 cases in which administration of the 
r! during the first postoperative week with no subsequent hemor- 

! rations . (tabIc G) - 

: < ’ rnGo ^f In allowed in 1 of the 10 rases of bilateral ligation of 

o :r.ai:.r.j U[ aio “d ' e m>. That individual recovered and the source of his embolus 
ft.on. six n f ,j IC jQ p a tj en ( S j iar j ^ ome degree of persistent edema 
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to 25 01 50 mg. or it was omitted. Otherwise, routine doses of the drug were given 
as long as there were no hemorrhagic complications. 

Contrary to many popular phobias we consider patients who undergo opera¬ 
tions on the urinary tract especially suitable for anticoagulant therapy. Danger 
of concealed hemorrhage is minimal. Most incisions are drained routinely and 
bleeding into the urinary tract manifests itself promptly. Reluctance to use 
anticoagulants soon after operation is unjustified. We have noted that heparin 
produces less bleeding in patients with thrombosis than it does in normal in¬ 
dividuals. 

Olwin, Papierniak and Merricks 14 gave heparin and dicumarol to 4 patients 
who underwent transurethral prostatic resection, to prevent occurrence or 
recurrence of thrombo-embolism. No undue bleeding was encountered and the 
desired prophylactic effect was obtained in each case. 

During the time of this study we preferred heparin over dicumarol for two 
reasons: 1) the therapeutic effect is noted much sooner and 2) the anticoagulant 
action can be nullified promptly by the intravenous administration of an equal 
amount of protamine sulfate. In our experience, long-acting preparations of 
heparin have produced too much discomfort and have been too unpredictable 
in their action. It must be remembered that any anticoagulant is a potentially 
dangerous drug and commands the profound respect of clinicians. 

Intermittent administration of heparin has been criticized in some circles 
because the anticoagulant effect fluctuates unless it is given continuously. Doses 
small enough to avoid airy excessive anticoagulability immediately after injec¬ 
tion have been ridiculed because of alleged ineffectiveness during the several 
hours that elapse between doses. This type of program has been branded as 
being unscientific and logically unsound. Whether such criticisms are justifiable 
or not, the intermittent administration of heparin seemed to give very favorable 
results in controlling phlebothrombosis in the 40 patients of our series who were 
treated in this manner. 

Results. —Thirty-two of the 40 patients who underwent anticoagulant treat¬ 
ment received a full ten-day course of heparin, had no increased bleeding and 
showed no further evidence of thrombo-embolism (table 5). 

In 3 cases, use of heparin had to be discontinued because of excessive bleed¬ 
ing. In 2 of these 3 cases, administration of the drug had been started 4 days 
after transurethral resection of the prostate but had to be stopped on the second 
day of administration. Both patients had prompt ligation of their superficia 
femoral veins. One of these 2 patients, however, had a small pulmonaiy embolus 
21 days after ligation. He recovered completely after 10 days of treatment wit j 
heparin during which there was no recurrence of his hemorrhage. The secoin 
patient who was treated by ligation had no further trouble. The third victim 
excessive bleeding had been started on treatment with heparin 26 days after 
nephrostomy. Treatment had to be stopped 6 days later, but all signs refera ) 
to the legs had already disappeared. He had no embolism and required no mo 
treatment. 

“ Olwin, J. H., Papierniak, F. B. and Merricks, J. \V.: J. Urol., 63:303-30S. 19.50. 
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the following therapeutic plan for the effective management of anyone suspected 
of haring early phlebothrombosis in a lover extremity: 

A. Bilateral ligation of the superficial femoral veins is performed if 1) addi¬ 
tional operations are contemplated, 2) bleeding is excessive, 3) renal impairment 
is severe and 4) ambulation is impossible. 

B. Heparin for other patients is given intravenously by the following method: 
11 Technique:A Xo. 22 or 24 needle is used; pressure is applied at the site of 
venipuncture for ten minutes. 2) Dosage: A dose of 50 mg. is given as soon 
a? thrombosis is diagnosed. Then, for 5 days, 75 mg. is given at 12 noon and 
4 p.m., and 125 mg. is given at S a.m. and 9 p.m. After 5 days the dose is usually 
reduced to 75 mg. 4 times daily. Smaller doses may be advisable in isolated cases. 
-3/ Duration: Treatment is continued for a minimum of 10 days, and until the 
patient has become ambulatory and has normal findings with respect to the leg. 
-0 Clotting time: This is determined before the 4 p.m. dose is given if there is 

Table Results c>b!aincd in'Ik the previously described plan on one urolopic service at the 
Mayo Clinic August 7, 1950 i to April 1. 1951 


o?rjLvno>.*5 


COirPT-rCATTO.VS, CASTS 



Phlebo thrombosis 
in J-c 


Writer... 

Predate 

Orr.stilia 


93 1 

26 

32 1 

42 1 

13 
27 


Putoniry iMirci 


1 


* ]*» ~ " ~ -- - 

arc included in more than one category (S procedures on the bladder were 

'j/ s ’ m ultaneous ureteral transplantation, and 5 suprapubic prostatectomies 
ai. l.ied "ith cvstolithotomv or diverticulectomy). 


6 .* • ° e 'i* r<?na ' ’ m Painnent. If the clotting time is more than 30 minutes, the 
T} 1 "' m . ( e ^ or om 'tted. 

t! rp p mon ^ las been most satisfactory despite any conflict with the 

rr i.; 0 ', 1 '* catur< y 0I " an '>embolic therapy, but it can never be instituted at the 

-a. j J, B°*iune time unless phlebothrombosis in the lower extremities is recoa- 
‘■-'■'1 early. 


SUMMARY 


p (; t 

^. r „i *embolism continues to be a major problem despite early amluila- 
^M-alled prophylactic measures. In 1940. it 


, ; ( ,, - > -----.in ut-ui. n was responsible for 42 per 

<■ * i fat on ^ ,e urologic sendee of the Henry Ford Hospital. After 

j ( 1 ° n ear '- v recognition of phlebothrombosis in the lower extremi- 


p -’fjj/, 1 ' n ‘ n i n institution of appropriate therapy, there have been no deaths 
ly.'v ' ‘ embolism among urologic patients for thirty-one months. 

ano-,t~ 1 ^ 1C * 'hrombo-is has been based cm proper evaluation of 
• > •e:on. and tenderness of the legs. 









858 


O. S. CULP, J. BARRON AND J. K. ORMOND 


and discomfort in the legs. We noted none of this in any of the patients who 
were treated adequately with heparin alone. 

It is apparent that both heparin and ligation of veins can be used to good 
advantage in the treatment of phlebothrombosis but each has its shortcomings. 
Edema and concomitant discomfort after ligation can be ignored more easilj' 
by surgeons than by patients. Isolated hemorrhagic complications seem to be 
inevitable after any type of anticoagulant therapy. 

Intermittent use of heparin can be very effective in controlling thrombo¬ 
embolism providing the patients can be made ambulatory and the treatment is 



Table 6. Early postoperative administration of heparin without increased bleeding 



POSTOPERATIVE DAY HEPARIN STARTED 


i 

II 

III 

IV 

V 

VI 

VII 

Prostate. 


2 


2 


1 

1 

Ividney. 

3 


1 


2 

3 

1 

Bladder. 



1 



1 


Ureter. 

Scrotum. 


1 

1 



1 

] 


adequate. The exacerbations in this series clearly demonstrate the importance 
of continuing administration of the drug until all evidence of thrombosis has 
disappeared. Ten days may not be long enough if the findings referable to t ic 
legs are still present and if fever has not disappeared. 

All of the embolic complications that occurred after treatment with heparin 
in this series can be attributed to attempted therapeutic short cuts, most o 
which were made early in our crusade. As one’s experience in the diagnosis o 
early thrombosis and in the judicious administration of heparin increases, con 
plications should become almost extinct. , 

From our own observations and the writings of other investigators, vc c\ o ' 
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PROTECTIVE SHEATH FOR URINARY DRAINAGE 

TUBES 

SIDNEY R. WEINBERG 

From the Urological Scrrice, Brooklyn YA Hospital , Brooklyn 9. X. 1~. 

Constant urinary drainage is acknowledged the most important faetoi in 
proper healing of cystotomy and nephrotomy wounds. At times an hiational or 
unconscious patient, by his movements or position, will occlude the lumen of the 
drainage tube. This condition frequently occurs to the rectal drainage tube, after 
ureterosigmoidostomy. 



!-w!!! r °toctive sheath. B, protective sheatli in use. Note pressure of limb and 
' w irncatuiR fluid in fdass adapter. 

t' f .forestall such an accident, a protective sheath was devised so that 
,, v 11 01 a Patient’s limb or pelvis would not crush the lumen of the drain- 

c, (1 ( j.‘ ^heath is composed of a stainless steel spring coil, 2-1 inches long: 

"Mi . ,a | n ; ,Cr 0t * ( ' le r ' 0 '* * s '"\s inch; each and has a band in 0 ' 1 "ide equipped 
... q S ' T ?" so tftat when the screw is tightened the hands at each end will 
S„. p,.,' f ' !l _ nn " t'-htly to the shaft of the catheter and protect it from slipping. 
Y i '■ ■'■heath is being manufactured hv C. R. Bard and C’o.. Summit, 




[■’ : s " !“' r ui!-Mon of the Chief Medical Director. Department of Medicine 

1 (* V M . m,', * ; aTj ' •yiniinKtration, who as-oimos no respond bil it v for 11 1 * > opinion*. r*\- 

lt *" Uin “ hv \ho author. 
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Treatment has consisted of intermittent, intravenous administration of heparin 
in most cases and of bilateral ligation of the superficial femoral veins in selected 
instances. 

ADDENDUM 

One of us (Culp)* has used the foregoing plan for routine examination of the 
legs and for heparin therapy in the management of all patients on one urologic 
sendee at the Maj r o Clinic. So far, the results have been just as gratifying as 
they were at the Henry Ford Hospital. 

From August 7, 1950, to April 1, 1951, 220 separate operations were performed 
on 209 patients on this service. This wide variety of surgical procedures involved 
all segments of the genito-urinaiy tract (table 7). 

Fatal pulmonary embolism has been avoided even though phlebothrombosis 
developed in 3 patients after segmental resection of the bladder, perineal biopsy 
of the prostate, and nephrectomy, respectively. Each recovered after ten days 
of treatment with heparin and no one had any bleeding or embolic complications. 
A fourth patient had a small pulmonary infarct after suprapubic diverticulec- 
tomy but continued to have negative findings relative to the legs. The embolus 
may have originated in the pelvis. There were no further embolic manifestations 
after anticoagulant therapy. 

Fuller and Barker 15 have found that vitamin K x is much more effective than 
earlier preparations in counteracting the anticoagulant effect of dicumarol. 
The less expensive dicumarol may replace heparin after the first few days in the 
therapeutic plan now that it has an effective antidote. 

Burke and Wright 16 insist that neither heparin nor dicumarol is an ideal 
anticoagulant and advise further clinical trials with tromexan, a Swiss drug that 
is now available in this countiy. They report that this new oral preparation 
“appears to have the advantages of more rapid utilization and more rapid 
cessation of action than dicumarol, although the mode of action is similar in 
that it produces a hypoprothrombinemia.” 

The constant search for better anticoagulants is most commendable and 
future discoveries may dictate significant changes in prophylaxis against pul¬ 
monary embolism but no plan of treatment will be effective unless phlebothrom¬ 
bosis is recognized early enough to be treated prompt!} 7 . 

* A consultant in urology, Mayo Clinic, Rochester, Minn, since August 1, 1950. 

15 Fuller, B. F. and Barker, N. W.: Minnesota Med. 34: 326-328, 1951. 

16 Burke, G. E. and Wright, I. S.: Circulation. 3: 164-170, 1951. 
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BALANCED SUSPENSION FOR FACILITATION OF 
ENDOSCOPIC INSTRUMENTATION 


HARRY R. TRATTNER 

Cleveland City and St. Vincent Charity Hospitals, Department of Urology (Division of Stir- 
gent), School of Medicine , Western Reserve University, Cleveland, Ohio 


The prevention of tautness or friction drag and undue redundancy of any 
of the supply lines connected to the resectoscope as veil as maintenance of this 
instrument in position seems a worth}" objective. 


For these purposes the author has designed an apparatus which consists of 
the following parts (fig. 1): 

1) One table clamp for adjustment and retention of the vertical rod. 

2) One straight or L-shaped vertical rod with fenestra and screw clamp at 
its upper end for adjustment and retention of the horizontal rod. 

3) One horizontal rod perforated in three places for stem hanger placement. 

4) Three stem hangers with loops for connection with pulleys and instrument 
leash. Two stems are fitted for rotary movement, whereas one stem, attached to 
a cross-piece for comiection with two pulleys, is provided with a set screw for 
stationary and directional adjustment. 

5) One spring leash provided with slide-on clamp to fit onto the endoscopic 
instrument for the purpose of holding same in situ. 

6) -Three rod pulleys. These are suspended by coil spring from the stem 
hangers. 

7) Four - counter-weight (upside-down) pulleys. Their frames are cut for 
application to lines and weight-holders. Two sizes of water-line pulleys to fit 
diameter of rubber tubing usually used for this purpose. 

8) Three weight holders. 

9) Two sizes of coin-shaped weights perforated and slotted for secure applica¬ 
tion to the weight holder. 

10) Three half-split rubber corks of sufficient size for impingement against 
pulley frames. One cork, applied to each line between resectoscope and rod- 
pulley, functions as a stop for lines when these are disconnected. 

11) Two solid spring-like retention clips. These are applied around the 
horizontal bar-ends for line suspension at a fixed point. 

Counterbalance is effected by retention of all lines before the latter are passec 
through the rod suspended pulleys in such manner as to produce U-shaped line 
loops. To the most dependent area of U-line formation the counterweight pul c\ 

is applied. _ , 

For sturdy and lightweight construction, the rods are made of stainless stce- 
tubing. This type steel was also used in making all coiled springs, stem-hangers 
and rod pulleys for rustproof purpose. . 

Rod pulleys are of special design in that their wheels are mounted by P 1 ' 0 “ 
rather than by ball-bearings, so that oiling of these parts is not requirec an 


The material on which this paper was based was exhibited at meeting of Amcric- ^ 
logical Association at Chicago. Ill. May 20. 1951; also read and exlnbitef. ^ j 051 - 
North Central Section, American Urological Association, Toledo, Ulno, ucioiwi • 
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WHAT OF THE FUTURE? 


ELMER HESS 


Many of the great surgeons of the past climbed to medical fame as a result of 
their work on the urinary tract. I call your attention to Bigelow, Gross, White, 
Martin and some others in this country', as well as their contemporaries in Europe. 
This was also true in the Ancient World. In the Hippocratic Oath the ancient 
physician swore not to do operations upon the urinary tract but to leave this 
surgery to be done by those especially skilled in the maneuver. 

The founders of American urology were interested, for the most part, in the 
diagnosis and treatment of venereal disease. As the specialty of urology developed 
and the American Urological Association grew, men interested in venereal disease 
and general surgeons interested in the surgery of the urogenital tract naturally' 
tame together to exchange their points of mew. As a result of this interchange of 
scientific knowledge, the modern urologist developed into a medico-surgical unit 
or the diagnostic, medical and surgical treatment of urological problems in both 
■ exec?. The development of Edison’s cold incandescent lamp made the cy'stoscope 
? !)ract ‘ ca l y alue as a diagnostic and operative instrument. As a medical student 
UniT remem ' 3er T)r. Nicholson, Assistant Professor of Obstetrics at the 
jmersih of Pennsylvania, used to do about two cystoscopies annually' and 
( ? f | IIle ,urue ^ 011 ! to watch the operation. Wagers would be made by' the 
holeT uf S f ° . W ^ e ^ er ^ ie then hot lamp of the cy'stoscope would not burn a 
theold 6 Pa . t ' eut s bladder, necessitating an emergency' cystostomy'. Many' of 
on th 6r men * n t * 10Se days did not develop into urological surgeons but depended 
'oted^lfT 1 ^ SUr ? e0ns b )r their operative work. Later many' of these men de- 
la the fi * C ' F ^ me ^ le urinar - v tract and thus was born modern urology 7 . 
P^peri) 6 ' &Ue ^ le J° ltnia l of Urology , June 1917, there is a voluminous 
r] 0 VQU ” e °P era tive treatment of urethro-rectal fistula. The authors? Whom 
surgeon" ^° Se ’ emm ent Hugh Young and Harvey 7 Stone, budding general 


use 0 f (j le ... “ ’ shoi ;tly; after the first py'elograms were made possible by 7 the 
before thi"^ aiK ^ '° r ^'d e salts, William F. Braasch, in his presidential address 
surgical treat^'’- S ^ at . ec ^ : "TMhether the urologist should also take care of the 
fundamental j^' 1 ^ a Question for argument, and I believe not of 

many reacons'^f^ 31106 ^ am ^ ran b to confess, however, that I believe there are 
In the discuv' ^ ° P ur< d°o' s t taking care of his own surgery 7 .” 

"ith a few ex 10 '-’ ‘ Chute of Boston, said: “The general surgeons feel, 

than wo f.„„ ' C6 f ! ons ’ d ,a t they can do the operation on urinarv cases better 

■ ,oh ” Sulk lid- 6 f er ' care dually as "ell.” 

a,| out theiirni 3I .', ^ su ddenly broke into applause when Dr. Braasch spoke 

Sd ng . his °'™ 

I,! " ’lie opinio,, f . C !T Sa '^ : d am very glad to hear Dr. Braasch say that he is 
p *■ e urologist should do his own surgerv.” 

address road 

•, Junp 2.5, ]f )52 annual meeting, American Lrological Association, Atlantic 
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their sensitivity remains unaffected by immersion in water. The pulley wheels 
are grooved to sufficient depth for line retention. 

1 horizontal rod and all material connected therefrom may be sterilized 
in antiseptic solution, steam or boiling water. For sterilizers not long enough 
to receive the horizontal rod, the latter can be made up into two joinable sec¬ 
tions. 

Since there are no delicate parts, repairs or replacements should be absent or 
minimal. 



Fig. 3. Suspension apparatus connected to endoscopic instrument in situ 

The apparatus, built and arranged as described, readily lends itself to the 
following multi-adjustments: 

1) Adaptability to all tables (on right or left side) and line diameters. 

2) Movability of rods in all directions for proper position of the apparatus 
as well as its noninterference with moving patient on or off table (fig. 2). 

3) Obtainment of correct degrees of counterbalance which may vary with 
each line. 

4) Easy and rapid assemblage and disassemblage of all parts. This work 
may be delegated to one of the supervisory nurses. 

SUMMARY 

Essential and practical requirements have been met in the design and satis¬ 
factory use of the mechanism herein described. By this means there is main¬ 
tenance of proper direction and counterbalance of all supply lines to the endo¬ 
scopic instr um ent, as well as elimination of undue friction against drapes or other 
equipment by these lines (fig. 3). 

Though balanced suspension is an accessoiy apparatus, the technical ad¬ 
vantages gained by its use in attainment of greater ease and flexibility in MI( 1 
instrumentation as the performance of transurethral resection, has been fount 
to outweigh the small amount of time required in setting up this equipment. 

1 J { 22 Euclid Ave., Cleveland 15, 0. 
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, - i + Vi 0 central office of the 

the men in the training program^ Her ® t0 ° h ™^ o up considerable overhead 
American Board of Urology and thus savethat grp oximately $ i 6 ,000 

H the present time our Secretary’s office« ^ ^ ^ to 

a rear and it is my conviction that . lt W ° ul , ^ g^tions would be filing to 
maintain a central home office and that each of the 

finance a certain proportion of this ex P en ^ e ‘ of u - 0 ways: 1) by a mem- 

The financing of a central office can committee ^ ^ Section to 

bership assessment, or 2) by forming vrould give us sufficient funds 

raise the money by voluntary subscriptions. This vouia gi 

to buy property and equip it for our needs- ^ ^ to do the work 

If a central office is thus acquired, pr P .■ g c ’ ommit tee could meet oftener 

suggested, it would be a place where the . continues to increase as it has 

than once a year, and if the work of this co before the Executive 

in the past this will be a necessity. The pro ems ^ attent } on that the time 
Committee at the annual meeting, although grv answers mav not always 

allows, are often very hastily considered an e care f u lly the pertinent 

be available. To study more thoroughly and s c Q f two policies 

problems brought before the Association, I would suggest- that one ot tv o p 

committee ot not less than two and not more «»*"“£** 
each Section should meet prior to the annual mee . g- , , handed to 

mittee would be to study and discms various organmaUon^prob^ 
them by individuals, the various Sections and/ , , ,, -pvecutive 

After full discussion these problems would then be r err 

Committee with recommendations for official action, or more 

2. The creation of a House of Delegates of not less than tbxee ^idnot more 

than seven members from each Section to whom all the air» o * j Tom 
would be referred for study, deliberation, and recommen a ion. ou ^ 

this House of Delegate would authorize the Executive ommi annual 

the wishes of the House of Delegates during the intenm betweenthe.affinal . 
sessions. The House of Delegates would give the Executiv e ommi House 

to act- in the interim in the event of an emergency. The crea on o - 
of Delegates would require a very few basic changes in t e orgamz 
Sections. Since no one should vote in a Section on actions o e a - 
parent organization unless he is a member of the American r0 . 

tion, sectional active membership would have to be chang 5 e ® , qw, 
include only those who have attained full membership in the paren - . , 
rimtus of all other Section members would be that of non v oting - 
I realize that this is going to require an enormous amount o w or ' u ^ 
ffie other of these suggestions is a “must,” H it is decided that reorganization 
according to either one of these methods is advisable, then it vou a 
P-oper to have this committee or the House of Delegates meet Friday and bat - 
day before the annual session, together with the Executiv e Committee o e c 
ho ~ dm affairs of the Association shah be conducted during the ensuing year, i ms 
'ort of program would be impossible unless the Sections all agreed t at u vv as 
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Dr. A. J. Crowell said: “Our work is subdivided. I do the surgery—Dr. Thomp¬ 
son does the diagnosis with Dr. McKay.” 

At least these men, most of whom you all have known, many of whom are still 
living, fought the good fight to bring to the urologist not only the privilege of 
doing diagnostic work but the surgery and postoperative follow-up as well. 
Today few general surgeons encroach on the urological field. What a debt of 
gratitude we of today owe to these pioneers for the creation of this great uro¬ 
logical specialty. 

When I first limited myself to the practice of urology in 1921, the general 
surgeons would inform prospective patients that to be seen in my waiting room 
labeled them as having gonorrhea and of low morality. Those were trying days 
for this young specialty. While the gonococcus was considered by the urologist 
as just another member of the family of pus-producing organisms, it remained our 
cross until the advent and use of the antibiotics during the last decade. When 
the cure of this disease was made easy by the discovery of chemotherapeutic 
agents, the internists and the general practitioners took over and left for us only 
the sequelae of the infection which require surgical skill. We had already gladly 
consigned syphilis to the dermatologist, the internist, and the neuro-psychiatrist. 
From this lowly past we have evolved into one of the outstanding diagnostic and 
surgical specialties and in the short span of fifty years. For much of this we can 
thank our pioneering confreres and our outstanding scientific journal. Today 
our younger men are so equipped that they have no superiors in the surgical and 
scientific world and with the acquisition of this adult growth the specialty is 
now of age. 

Remembering the address of Thomas D. Moore last year, one must realize the 
enormous growth of the American Urological Association and its scientific 
importance in the field of the medical specialties. 


Now, -what about the future? Here are the possibilities. 

There were many replies and suggestions to the News Letter which I sent out 
in December 1951. As a result of the answers to my questionnaire it is time that 
this Association took stock. First, you have requested that a central home office 


with a full-time executive secretary and staff be established. This is more im¬ 
portant now than ever before because you have created the Lrological Res care i 
Corporation, under the laws of the State of Ohio. The directors, I hope, "'ill > c 
selected from nominees from each Section of our national association, m 
Corporation to be effective will have to have an executive secretary and a een r.i 
office. It is feasible that the offices of both the American Lrological Association 
and the Corporation be one and the same. It stands to reason that a cent ra 
office could take a great deal of the work off the already" over-burdened shou ( cp 
of the secretaries of the various Sections and that much of the business ° 
various Sections could be transacted from such an office. Ibis central o u 
would also furnish meeting places for the various committees. Here too " oU [ 
the repository for our archives. The records of the various accredited institu ^ 
where approved residencies are available would be filed here and our o 1 
could work with these various institutions and help in the proper distrihufm 
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neidytem asset ill the quaBficatomo an splendid journal. I 

• There is a great deal of m^ormation concemm^ ^ 

have a great many leiieTs mz g s«SS^ j oumal ^ have an editorial policy; 
Some men want news added, others , Tnnmal =o that even' one 

ottos unit the business factions pnnted “ * e jit edit are 

may be informed as to tvhere and hotv thar mo 3 = l r , :rr and rvliat 

the duties of the various committees and sriyt them reports ha rePee 
in general are the policies of the Association. Others de=rre smnmarr^ 


SECTIONS 



Fig. 1. 


papers in Spanish for the benefit of our Spanish-American friends. All are 
entitled to have answers to their these questions. 

IVhat most of our members do not know is that if the Joumal of Urology did 
these things the pages would be doubled and to fulfill all of these requests w ould 
lastly increase the expenditures of the Association. Few of us realize how well the 
1-te Hugh \ oung planned, and I ran inform you that the contract which he made 
for the publication of the official Joumal of the American Urological Association 
under no circumstances should be disturbed. Under the leadership of the Editor, 
Cap Colston, and the Associate Editor, Hugh Jewett, the Journal of Urology 
*** keen greatly enlarged within the limits of our contract without jeopardizing 
our financial arrangements with our excellent and cooperative publishers, the 
Williams and Wilkins Co. 
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the proper way to handle the problem. In my opinion, this is the only way to 
keep the membership of the organization completely informed as to national 
policies and to permit the membership to know what is being done and why, 
and to have each member feel that he is participating in the actions of the parent 
body. 

Believing as I do that most of our problems must be solved at the local level 
and that the Sections should each be permitted to be their own law-makers, the 
solving of the above problems of necessity would require a similar voluntary re¬ 
organization on the part of each Section. 

As you all know, medical education in general, and urological education in 
particular, has been one of my hobbies. We have at the present time, under the 
chairmanship of William Braasch, a committee for postgraduate study. We have 
held many postgraduate seminars throughout the country during the past few 
years, under the management of the various Sections, with some financial help 
from the parent organization. All of these seminars have been very well attended 
and many have been financially profitable. After our experiments with these 
postgraduate seminars, I am firmly convinced that the entire program should be 
organized under the supervision of our postgraduate committee. There should be 
not less than one nor more than two seminars annually. The local group should 
not be responsible for anything but the hotel accommodations, the equipment 
and the meeting place. The faculty and program should be the responsibility of 
the national post-graduate committee. I feel sure that if we have a' central home 
office with an executive secretary that these seminars would be self-supporting 
and might be the source of some revenue to help run the home office. 

The urological research foundation has had to be set up separately from our 
Association because of the tax problem. I might suggest that our own constitution 
be changed so that the American Urological Association can receive tax-exempt 
funds. The foundation will receive monies from various sources. It seems illogical 
for us to ask our friends to make large contributions to this foundation unless we 
are willing to make some contribution ourselves; therefore, I suggest that we 
take from our capital funds the sum of $25,000 as our organization’s contribution 
to the foundation. I also suggest that ways and means be provided for voluntary 
contributions from our members w y ho may be equally interested in this educa¬ 
tional work. Then, as I understand it, the information w’hich the urologica 
foundation obtains from the various research problems should be funnelled bac 
to the organization membership through the committee on postgraduate stu J • 
The slide (fig. 1) I now show will graphically express my conception of t e 
American Urological Association’s relationship to both the research foundation 
and the committee on postgraduate education. _ . 

All in all, the American Board of Urology has done a most satisfactory jo ■ 
There have been a great many suggestions and some criticisms of its actions, u 
at the present time I have nothing to offer except to say that the parent organs 
tion has a definite responsibility' toward the Board of Urology'. Suggestions w lie 
the Association believes will improve our relationships with the Board s iou ( ^ 
forthcoming. It is my' confirmed opinion that membership in the parent organiz 
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forgotten that there are other requisites that are mandatory besides pure science. 
We must be doctors first. 

Scientific accomplis hm ents alone do not make us decent members of civilized 
society. We found out in these last few momentous years that pure science was 
materialistic and that without spiritual values was worthless. We seemed to have 
forgotten that we must give to the sick individual who consulted us for relief, 
something very intangible but something very important, i.e., confidence. The 
dictionary describes confidence as “full trust”, et cetera. I like those two words 
“full trust”. Your patient cannot, under any circumstances, have full trust unless 
there is a definite spiritual bond between you. This relationship makes your 
scientific efforts wholly successful and satisfactory. This has nothing to do with 
money. The great reward is the personal satisfaction engendered by you, the 
physician, in the heart, mind and soul of the sufferer. This is completely absent 
when commercial values are more important than sendee or when a heartless, 
soulless corporation is furnishing medical care to the ill public, and I care not 
whether that corporate body is a government agency or a commercial clirnc. 
There is, of course, and in a practical world we must admit that there should be, 
a definite place for governmental medical sendees and for insurance programs to 
help those who suffer meet some of their financial obligations, but the sendee to 
the individual sufferer must always be a personal sanctified one in which con¬ 
fidence and science are blended toward the perfect physician-patient relation¬ 
ship. To deny this is to deny all that real religion has taught men since the 
beginning of time. As a man is in his heart, so is he. 

We do not live alone. We must adjust ourselves to our problems. We must 
ace them with courage, enthusiasm and imagination. We have established our- 
^eh es upon a firm scientific foundation. We must continue to develop all of our 
ucational efforts for ourselves and those who will follow us in the future. We 
must support with all our resources the new urological research foundation and 
ue must not be afraid to spend money on post-graduate education. Each of us 
een especially blessed in that we are important members of the great 
m cal profession. We should continue to support as we have in the past the 
t) 0r -° f ^ 1C American Medical Association, many of whose leaders have been 
^romment members of the American Urological Association, and all other medi- 
g. an sur E lo al groups whose object it is to maintain high standards of practice, 
becauc'° n a ' K ^ hospital-physician relationships. We have attained greatness 
haz U (f V ' C bave beea ^ ree to develop our specialt}\ We have overcome many 
devd ^ Chicles during the past fifty years and we wish to continue to 
I savYO 1 w 6 ^ U,;Ure lmc ^ er the f ree enterprise system. Is all this enough? 
scientif ,1 6 must not on b r be good doctors but good citizens. This type of 
control'of ro^-°^ ment be impossible under the bureaucratic Federal 

E-XtenfirT' 1 ?!? °^ be Council on Medical Sendee and the Committee on the 
tion T i n ° , os Pitals and Other Facilities of the American "Medical Associa- 

Some 0 °f W thC thiQking ° f the parent body " 

our specialty societies, not particularly interested in economics, 
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Here are the facts: 

1. In order that the Journal of Urology remain self-supporting and paj r operat¬ 
ing expenses, it is necessary by the terms of the contract with the publishers to 
limit the number of pages published per year. If the number of pages is limited 
to 1700, the Journal of Urology not only can pay its expenses, but add a small 
profit to the Joumal’s reserve fund. If the members of the Association believe 
that more articles dealing with urological subjects should be published by the 
Joumal each year, it is a matter of simple arithmetic to see that each article 
published would have to be cut to the bone. 

2. Dissatisfaction has been expressed in certain quarters concerning the delay 
in publication of some articles. There are three fundamental reasons for this 
delay which are not understood clearly by the urological profession. These are: 

a) Papers presented at the meetings of the various Sections are scrutinized 
individually by the members of the local editorial committee. This requires a 
long period of time, and in some instances necessitates forwarding papers back 
and forth from city r to city among different members of the local editorial com¬ 
mittee. As a result of this, in some instances months elapse before the papers 
presented at the Section meetings are received in the editorial office. 

At the meeting of the Mid-Atlantic Section, Hugh Jewett suggested that the 
editorial committee meet at the conclusion of the scientific session and immedi¬ 
ately recommend to the secretary those papers considered suitable for publica¬ 
tion in the Journal. If this practice were followed in the other Sections, this 
fundamental cause of delay would be eliminated. 

b) Sections which publish Transactions add a considerable burden to the work 
of the editorial office. Many of the papers are not acceptable for publication in 
the Journal. Each paper has to be carefully edited, put into readable English, 
and sometimes even returned to the author for many corrections. Lengthy 
discussions have to be similarly edited. The extra work involved in these matters 
is responsible for some of the delay. 

c) Many articles accepted for publication in the Journal of Urology each year 
arrive at the editorial office in a form unsuitable for immediate publication. 

If we had a central office it might be possible to edit separate^ the Transac¬ 
tions of each Section and to send out a report of the business sessions of the 
society as separate publications. 

There have been many other suggestions in your correspondence which have 
distinct merit. These will be compiled and turned over to the proper committees 


for their study and consideration. 

Today the American Urological Association is the largest and greatest organi 
zation of scientific urologists in the world. We have fought and won ourscienti >c 
freedom from the general surgeons. The fight has been long and at times bitter, 
but we have survived and succeeded because we have been able to convince >e 
profession and the public that superior results have demonstrated our rig i 
leadership in the diagnosis and treatment of urological diseases. We. like a o f 
members of the great specialty societies and of the American Medical Associa^ 
tion, had become so smug in our scientific accomplishments that many o us 
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neglected job to do if they were to save their profession from regimentation and 
degradation. Finally, stung into action, the sleeping giant (the medical profession) 
awoke and without realizing its power became non-partisan in the development 
of its political strength. The physicians, their wives, their friends in the allied 
professions and in those industries directly connected with medicine, and others, 
joined hands and went to work. The result was the defeat in 1950 of all but one 
or two of the candidates of both parties in almost every State in the Union who 
stood for the Socialist programs of the present Washington administration. In 
many Democratic areas, non-administration Democrats overwhelmingly defeated 
administration Democrats. In other areas Republican opponents of National 
Socialism defeated tried and true New Deal or Fair Deal Democratic incumbents 
who preached and voted for these socialistic measures. In all these campaigns 
the awakened physician took a leading part. At last the doctor asserted himself 
as a citizen. No longer will he be apathetic and indifferent to the political life of 
our country of which he of needs must be a vital part. The threat of Socialism is 
still noth us and the proponents of socialized medicine are forever at work. Our 
every action will be watched in the future. The enemy will constantly search for a 
weakness here and there in our defenses. Don’t fool yourselves that the struggle 
is over because it has really just begun. The politician may buy votes by promis¬ 
ing the favors of a so-called Welfare State, but if you and I constantly demon¬ 
strate at the bedside and in the office that we have the public interests at heart, 
t lere will never be enough people to make a Welfare State a possibility. 

or J' our information during the past few years two powerful labor leaders 
ave publicly renounced the Federal control of medicine—so-called Socialized 
' e clne ' They are Dave Beck of the Teamster’s Union and Hutchinson of the 
Carpenter’s Union. 

^As a profession we have many friends in labor. As a matter of fact a great deal 
°. ^ " 0f k' s done for those who believe in and belong to the unions. Many 
^^ eir members are as opposed to the Federal control of medicine and Socialism 
ve are. It is the distinct responsibility of those of us in urology to so serve this 
cnlv u aSS P eo P^ e tbat the rank and file of labor will become convinced that 
,, 0 yi [ ou !=h the efforts of a free medical profession may high qualitv medical 
*mce be rendered to their people. " 

been'r ^ 1Cr ' can P e °ple have enjoyed the best quality medical care that has ever 
to tak™ Crf ^ f ° an ^ P eo P^ e a t aQ y time in the history of the world. It is our job 
cal ^ 10se suffer and to see that no one shall be denied good medi- 

^vjnices ecause of any financial barrier between us and those who suffer. 
operatcT la , *° s t a 3' an d this is a year when every one of us must co¬ 

os indivich ° ^ es *' ' n our political endeavors. We have at last realized that 
must get' "q S V ' C must S 00 ^ citizens. We must not only register and vote, we 
friend, and ^ same - We must work day and night to influence our 

mont. \y 0 ' 1atlents to vote a gainst those who would change our form of govern- 
pledged to " 0r ^ anc * vote for tilose candidates for public office who are 
meognizinJ^— n " C ^ le constitutional rights of our people. By being scientists, 
o spiritual values, and doing our individual duties as citizens, we can 
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have criticized the actions of the American Medical Association. Since the parent 
body is the only one that truly represents all medicine, we should be active in 
and support the measures taken for our protection. 

Blindly, we have gone our way developing our science, not always understand¬ 
ing too keenly our spiritual needs, too often completely satisfied in a smug sort 
of way with ourselves—more or less content with our individual lives and accom¬ 
plishments—often self-centered and conceited—always in the past the recipients 
of special favors from the authorities—respected and idolized by our patients, for 
the most part—assured, because we were doctors—of social position and a 
certain financial stability—jealous of our position and completely oblivious of 
everything around us but our scientific job. Then came the explosion and medi¬ 
cine tottered on its two legs—science and spiritual values—and in the twinkling 
of an eye we almost became the slaves of governmental bureaucracy. Socialism, 
Communism, call them by whatever name you will—they are synonymous. 
Realizing that only by the subjugation of the medical profession could their 
selfish aims be realized, the advocates of socialistic philosophies attacked Ameri¬ 
can medicine from the front, both flanks and the rear. American medicine almost 
fell. Only the vision and fighting ability of a few leaders in those desperate days 
staved off the disaster. Conservative, self-satisfied, apathetic physicians shrugged 
their shoulders. Some went over to the enemy. Others didn’t believe the rumors. 
They had heard them often before, but nothing had ever really happened to 
disturb their complacency, but now the “do-gooders,” some welfare workers, 
some religious groups, and many other good honest people, including many 
laborites, fell for the subtle propaganda of the Socialists and the social reformers 
—yes, even that of the Communists, namely, that the profession was interested 
only in money and not in the sick, else they would not buck every single thing 
that they (the welfare people) were trying to do for the poor and downtrodden 
in the human family. The public also fell for the slogan, “Something for Nothing . 

We, as a profession, were so completely self-satisfied with ourselves and so 
busy that few of us realized that this thing called Socialism which was threaten¬ 
ing us, was partly our own fault. Our medical leaders had great difficulty in 
arousing the profession as a whole, and it did seem that when we finally pitche 
into the battle it was alread} 7 lost. Our biggest job was not to educate the public 
but to educate the doctor. The educational campaign of the American Medica 
Association was launched to educate the public. This seemed hopeless, but 
gradually the Ph.D.’s and others in the Social Security Administration of t ie 
Federal government, carrying a relentless propaganda campaign against t ie 
organized medical profession, financed with your tax money and mine, siiccec c 
in doing just one thing. They overstated the heartlessness of the physicians. e 
public, believing in their own doctors, soon realized that their physicians were 
just the opposite of the propagandized picture and began to question t m -> n 
cerity of the attacks. The physicians, smarting under the unfair misrepresen a 
tion of the propagandists, began to realize their smug complacency in ma e^- 
pertaining to government and gradually, oh, so gradually, they 7 avoke o 
fact that it wasn’t enough to be scientific and spiritual, but they 7 ha a 
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From the Ben May Laboratory for Cancer Research, University of Chicago, ^ 

This M. b dedicated to U» memory oi B»» «*£ 

ere oi the American Urological Aasoctahoo; maj ho ato^be rm ^ 

pride and affection by our members, ilaj Herstanding of cancer and 

Recent yearn have seen peat progress >u the made in 

hence oi its control. Certainly advances of some k “S„ 8r in- 

unravelling the endocrine aspects of tumors. j a p. rea t variety of 

volved in the causation, the prevention and the treatment of a great 

cancers. These are the topics of the present paper. 

ENDOCRINE CAUSES OF CANCER 

The basis of endocrinology is that certain glandular ^^“stance.^ 
chemical substances which excite activity in targe ce a - . ce y s 

pendence is the key concept of activity in endocnne targe themselves 

honnones are of two types, those that are end organs and those which thermeh e, 

are synthetic factories of other hormones. o ,r nT1 „i pnr tex 

Among the dependent synthetic stations are the gona s, anterior 

and the thyroid, and all of these are largely under the con ro , ^ t ^ a t 

pituitaiy. The great characteristics of these intermediary sjm e 
the hormones which they elaborate constitute a feedbac mec , other 

language of communication experts) which inhibits the ypop ,. , 

prime mover. This is analogy: except among specialists t e mm 0 
abstract thought even at the cost of physical work. ITe 1 m ,. U ? j 

genial and less wearing to visualize complex states in terms o 
homely examples and these are quite acceptable so long as e ? ° e 
precision are appreciated. Feedback circuits are now extensively uunzea o 
engineers and the feedback concept is useful in visualizing en ocnne p } sio o 
control devices of the body. To cite a simple and unsophisticated e ec -nca 
of feedback (fig. 1) in “keeping the house at seventy a clos cjc e ^ 
device working through the thermostat prevents the furnace from ummg own 
the house. “The closing of the feedback loop so that the room temperature con¬ 
trols the furnace drafts which in turn affect the room temperature t e^ 
of this loop is what causes this type of control to be called closed cj e . 
steroid honnones of the gonads, themselves, as a feedback inhibit t e o\ er 
production of gonadotrophin by the anterior pituitary-; in this case it is apparen ^ 
that the pituitary itself is a target organ. The inter-relationships are pnman y 
.. He Ramon Guiteras lecture given at the annual meeting, American UrologicA Associ 
D -V-! Fundamental Theory of Servomechanisms. New York: 

. 3?R d and‘plhre.'D.: Gonad hormone function and the recipro^l influence be- 

» -*1 Kpr'ads and hvpophvsis with its bearing on the problem of sex-hormo - - E 

•am. J.Anst., CO: 13^71,1932. 
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build the future on a solid foundation. The American Urological Association as 
an organization must not and should not become entangled in partisan politics. 
We must take our stand along with the American Medical Association in op¬ 
position to any legislation advocating Socialism at the Federal level. Likewise we 
as individuals must oppose those of any political party who support the prin¬ 
ciples of National Socialism. The die is cast. 

A REQUEST FOR THE APPOINTMENT OF OTHER COMMITTEES 

All of these reorganization problems and the suggestions for the future cannot 
be solved over night and for this reason I sincerely hope that at the business 
meeting some one will move that President-elect Cahill be empowered to appoint 
a committee of not less than two and not more than four men from each Section 
to meet at the earliest possible date for as long as is necessary, at the expense of 
the American Urological Association, to study all of these problems herein out¬ 
lined and after full discussion and study of the voluminous correspondence which 
I have had from you, to be ready to present a program based on these ideas at 
the next annual meeting. If the President does not wish to make the appointments 
personally, the Association might authorize that this committee be formed by 
electing not less than two and not more than four men from each Section so that 
they would have the privilege of selecting their own representatives to study these 
proposals and attempt to find the working answers. 

It has been a great privilege to work with you and now more than ever before 
this Association belongs to you, its members. I commend to you your new Presi¬ 
dent, my friend of many years standing, George Cahill. May Divine Providence 
guide him so that this Association both individually and collectively may serve 
the people of this great country with spiritual humility as scientific urologists 
and our country as good citizens. 

8 E. 12th St., Erie, Pa. 
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in 3 male mice by the injection of an estrogenic hormone. This definitive work 
has been confirmed many times.* Estrogen is the only hormone known to induce 
breast cancer. By definition any substance which produces squamous epithelium 
in the vagina of castrate rodents or in the posterior lobe of the mammalian pros¬ 
tate is estrogenic. 

In 1937 W. U. Gardner, 4 another giant in the field of cancer experimentation, 
and also Lacassagne 5 independently observed a high incidence of lymphoid 
tumors in mice treated with estrogen. The Gardner tumor has been used profitably 
bv many experimentalists since its discovery'. 

Cramer and Homing 6 were the first to observe that the administration of 
estrogen for long periods of time, induces chromophobe tumors of the anterior 
pituitary. Such tumors also have been produced experimentally in the pituitary 
of other animals. 

^ • 0- Nelson 1 and Lipschutz and his pupils 8 discovered independently that 
estrogen produced fibromy'oma of the uterus and of the peritoneum of guinea pigs. 
1 a gnant tumors of the uterine cervix 5 may be induced with estrogen. 

Matthews, Kirkman and Bacon 10 found that nearly every male golden hamster 
(but none of the females) treated with estrogen developed benign or malignant 
tumors of the cortex of the kidney. 

Bonser and Robson 11 discovered that estrogen produced benign and mali gna nt. 
Merstitial cell tumors of the testis of certain mouse stocks. 

^ on ’ Simpson, Li and Evans 1 - - 13 • 14 injected the growth hormone of anterior 
P^ui an in rats for 1).^ years and observed a considerable number of lympho- 
-arcomas, adrenal cortical neoplasms and ovarian tumors in the recipients. In a 


of great efiWtQ ^ ee P. fbe bibliography within manageable proportions only the discoverers 
fective schnlarUg 6 Clte ." m tbis paper. Any mistakes in this regard are attributable to de- 

* Gardner \v pT^^a 6 P art *be author rather than to bad intent. 

Am \c =n a j " c . ■ Influence of estrogenic hormones on abnormal growths. Occas. Publ. 

‘ LacaVaene a 6, ~' 5 - Lancaster, Pa.: Science Press, 1937. 

Par des hnrnLr,’„ . : parepmes lymphoides apparus chez des souris longuement traitees 

• Crlmer W oe8 trogenes. Compt. rend. Soc. biol., 126: 193-195, 19377 

fflours with f; or . n,n E. E. S. : Experimental production by oestrin of pituitarv tu- 

' kelson \V fi'^tansm and of mammary cancer. Lancet, 1: 247-249,1936. 
wtrogenic - ut , erine growths produced by prolonged administration of 

I Lipschhtz a v Endoc ?nology, 24: 50-62, 1939. 

Lancet, 2: S67-1S69 i 939 SaS ’ Jr- ’ E ' and Euz > C- : Antitumorigenic action of testosterone. 

contre cancer 6: l 94 'iiaa° r i I QA ) c leS and ex P er i m entaI carcinogenesis. Acta Union Internat. 

following chronic' ’ r - 1 T la . n -' E ' andBacon, R. L.: Kidney damage in the golden hamster 
Biol. & M et j gg. jnE'm^catmn of diethylstilbestrol and sesame oil. Proc. Soc. Exper. 

tu *) treated k-: Malignant renal tumors in male hamsters (Criceius aura - 

II Bon.cr O u R Cancer Research, 10:122-123, 1950. 

(JPori male micco'f ■’ 'U M \ : Thc efrccls of prolonged oestrogen administration 

L Path. Ract 51-moo 0, io<n r3lnS: Development of testicular tumours in thc Strong A strain. 

R -v*.a f UnU. 

with pitiutarv r4h™.*7^P° n ’ E v E L C. H. and Evans, II. M.: Neoplasms in rats treated 
10: 2 r i7-r;9^j jV,-y ( 1 1 hormone. 1. Pulmonary and lymphatic tissues. Cancer Research, 

with pituit'-rv 'wn-7,'nT7° n ’ E ;\ E V and Evans, H. M.: Neoplasms in rats treated 
• V Moon.'lj. n ?Shnw 0 xFr 1 ir 1 1? 1 cIa , nds ' Cancer Research, 10: 364-370,1950 

i'-’uitary growth Lrmones 111 I&uni-””' H ‘ r '' Xc °P ,afflM ln treated 

p.onuctivc organs. Cancer Research, 10 : 549-556 
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closed cycle. Failure of feedback mechanisms to operate is one of the causes of 
hormonally induced cancer. 

Examples of end-organ targets of hormonal activity are the breast, the prostate 
and indeed all of the secondary sex characters. In contrast to the targets which 
synthesize hormones, the end organs respond to hormonal stimulation in one 
direction only being unable to modify or relieve the hormonal pressure upon 
them even when it becomes burdensome or quite intolerable. 



Fig. 1. Analogy of pituitary-gonadal relationship to a closed-cycle feedback electrical 
circuit. 1 


ENDOCRINE CARCINOGENESIS 



Fig. 2. Schematic representation of endocrine carcinogenesis 
ponsible hormonal agent are indicated. 
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Cancer is an abnormal growth process. Hormones cause growth, usually secre 
tion and sometimes differentiation in their targets. Is cancer evoked by excessi 
stimulation of hormonal growth promoters of all sorts? Is there any spectre 
for hormones in their capacity to induce neoplastic growth? Let us examine -o 

cases (fig. 2). . . r j. 

A. Direct stimulation of hormonal cnd-targcls. In one of the classics ex ^ 
merits in cancer research Antoine Lacassagne 3 produced mammary carc,tno 

5 Lacassagne, A.: Apparition de cancers de la mamelle cbez la souris male, soumise a 
injections de folliculine. Compt. rend., 195: 630-632, 1932. 
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conspicuous stimulation of the uteri of these mice. P tumors 

« 4 » ^ «f importance as a primary etiology agent cansmg p.tmtar} tumors 

in this case. 

THE PREVENTION OF CANCERS BT ENDOCRINE MEANS 

Many of the neoplasms inducible by hormonal methods may_ b ® The 

by appropriate treatment of the host through endocrine modifications T 
prophylactic method consists of a relief of hormona pressure on 
There are 2 ways to accomplish this: a, by restoration of a deficient feedbac 
the anterior pituitary; b, through hormonal competitive 1 ^itioii. 

a, Restoration oj the feedback. IVooley and Little 23 who (mt e'e e , 

liantly produced adrenal tumors in susceptible strains of mice oug 
gonadectomy 24 found that they could be prevented b\ the a ra ion 

estrogen. . . , , „ 

Gardner 10 discovered that the ovarian tumors which occur following o a 3 
irradiation in mice may be prevented by the administration of estrogen , c.. os 

terone was inefiective. _ , 

The development of gonadal tumors in an intrasplenic transplant is pre\ en e 
by retention of the contralateral gonad. In this situation the splenic gona re 
mains atrophic although it can become stimulated during pregnancy. The unc 
tion of a normal gonad through its hormone production prevents contralatera 
cancer in a damaged gonad. . , 

b, Competitive inhibition of steroidal hormones. The neoplasms w hich are in uce 
by estrogen may be prevented by testosterone. 

Nathanson and Andervont 25 using female C 3 H mice which had been bre once 
found that testosterone reduced the incidence of mammary cancer from 100 per 
cent in the controls to 29 per cent. Androgen had no effect on established mam¬ 
mary tumors of mice. ... , 

Gardner, Doughtery and Williams 26 found that 11.9 per cent of mice injected 
ydth various estrogens developed leukemia; the administration of testosterone 
in addition to estrogen reduced the incidence of lymphoid tumor to 2.3 per cent, 
approximately the value obtained in uninjected mice. 

Lipschutz et al.® could prevent estrogen-induced uterine and peritoneal fibroids 
i’y the simultaneous injection of testosterone or progesterone together with the 
estrogenic agent. 

nuFT Urt '?> f and Burnett, Jr., \Y. T.: Hormone secreting transplantable neoplasms of the 
pituitan- mduced bv pu Proc . Soc E B iol. & Med., 78: 222-224 19ol. . 

e-r, -] c y. G., Fehetc, E. and Little, C. C.: Mammarv tumor development in mice o\ an- 
r?- 1 ', 1 B'Uh. p roc. Nat. Acad. Sci., 25:277-279, i939. . , ..... 

filW 1 " • and Little, C. C.: Prevention of adrenal cortical carcinoma by dicthj 1- 

' ••> v.X Proc -L'at. Acad. Sc., 32: 239-240, 1946. . , , 

meat T - and Andervont, H. B.: Effect of testosterone propionate on develop- 

mammar y carcinoma in female mice. Proc. ®~oc. ihxp. Biol. 6c -1 *» 

c r i vi bV? ' r *’Dougherty, T. F. and Williams, W. L.: Lymphoid tumors in mice re- 
h *■ rcit * hormones. Cancer Research, 4: 73—S7, 1944. 
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further series of experiments 15 hypophysectomized rats were treated similarly 
for about 1 year but there was in this instance almost complete absence of neo¬ 
plasms despite continuous body growth. These careful observations indicate that 
the presence of the pituitary gland is essential in the production of neop lasms 
following administration of growth hormone. They reveal that the pituitary 
growth hormone per se is not an important cause of neoplastic growth. 

B. Cancer due to deficiency of hormonal feedback mechanisms. The Biskind’s 16,17 
observed that transplantation of the ovary to the spleen in rats led to ovarian 
tumors provided the opposite ovary has been removed. A regular sequence of 
events occurs after intrasplenic ovarian transplantation in castrate rats. After 
the initial inflammatory reaction has subsided there is a constant development 
of new follicles which luteinize; subsequently granulosa cell tumors and luteomas 
form. In these rats the pituitary is of the castrate type and the uterus is atrophic. 
The portal circulation leads the ovarian estrogens to the liver where they are 
inactivated; since the feedback steroid mechanism is destroyed the anterior 
pituitary misjudges the hormonal status of the organism, interpreting it to be 
deficient in steroid hormones and so increases its stimulatory function. Conse¬ 
quent excessive pituitary gonadotrophin production leads to cancer in the ovary 
which has been reduced to the state of an hormonal end-target. 

Furth and coworkers 18 ' 19 found that roentgen irradiation of mice with 200-400 
r regularly leads to ovarian tumors. When the ovaries are shielded from irradiation 
ovarian tumors fail to develop. Also, ovarian tumors may be produced by ex¬ 
cising the ovaries, irradiating them in vitro and replacing them 19 without general 
body irradiation. It is believed that irradiation causes ovarian damage with a 
resulting deficiency of the feedback mechanisms which in turn leads to excessive 
production of gonadotrophins. The ovarian remnant bombarded by gonado¬ 
trophins undergoes the neoplastic transformation. The tumors may be prevented 
by the administration of estrogen 20 to the animal reconstituting the feedback. 

Another method of producing pituitary tumors has been discovered recently. 
Gorbman 21 observed that destruction of the thyroid gland of mice by I 1 " 1 causes 
chromophobe tumors of the pituitary in high incidence. Apparently the elimina¬ 
tion of thyroid hormones as feedback pituitary inhibitors causes neoplastic 
change in the pituitary. It will be recalled that the first experimental mechanism 


15 Moon, H. D., Simpson, M. E., Li, C. H. and Evans, H. M.: Neoplasms in rats treated 
with pituitary growth hormone. V. Absence of neoplasms in hypophysectomized rats, 
cer Research, 11: 535-539, 1951. . 

14 Biskind, M. S. and Biskind, G. R.: Development of tumors m the rat ovary alter t 
plantation into the spleen. Proc. Soc. Exp. Biol. & Med., 65: 176-179,1914. , s; 

17 Biskind, G. R., Kordan, B. and Biskind, M. S.: Ovary transplanted to spleen lnr. 
The effect of unilateral castration, pregnancy, and subsequent castration. Oancer m 

10 : 309—318, 1950. , ,. . , _i irradiation 

18 Furth, J. and Furth, O. B.: Neoplastic diseases produced in mice by Fcneral irr. 

with x-rays. I. Incidence and types of neoplasms. Am. J. Cancer, 28: 54-to, p lC - 

Furth, J. and Boon, M. C.: Induction of ovarian tumors m mice by x-rays, can 
7* 941—945 1047 

»Gardner, W.’u. Personal communication. , , tor0C nfRcn- 

50 Gardner, W. U.: Ovarian and lymphoid tumors in female mice subsequent ^ 
rav irradiation and hormone treatment. Proc. Soc. Exp. Biol. & ,,7 , radio - 

"n Gorbman, A.: Functional and structural changes consequent to higti dos Jc ,t 
active iodine. J. Clin. Endocrinol., 10: 1177-1191, 1950. 
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is self-regulating; likewise these tumors fail to regress under attempts at hor¬ 
monal therapy. Anti-androgenic control through orchiectomy or by treatment 
with estrogenic compounds inactivates androgen-dependent tumors. Orchiectomy 
eliminates the greatest androgenic supply of the human male which originates in 
the testis. Estrogen has a variety of activities, mostly favorable to the host who 
has prostatic cancer; it decreases the secretion of gonadotrophins by the pitui¬ 
tary; it inhibits androgens competitively; it has a direct action on the cells of 
certain prostatic cancers. Here estrogen is not carcinogenic but carcinostatic. 
Estrogen however causes ma mm ary hypertrophy and thereby creates a soil 
wherein prostatic cancer may metastasize; cancer never metastasizes to the 
normal male breast but does so not infrequently to the male mammary gland 
hypertrophied by estrogen treatment. Also, estrogen, at least in the rat, causes 
adrenal cortical hypertrophy which is not always desirable. 

When anti-androgenic treatment, especially orchiectomy, is exhibited in cancer 
of the prostate the results fall in 3 categories: a, no effect on the carcinoma—the 
neoplasm not being dependent on testicular hormones; b, regression of the pri¬ 
mary neoplasm and its metastases; c, regression of the primary 7 tumor with 
progression of the metastases. Category c will be considered further. 

The Adair school 33 has shown that cancer of the male breast frequently 7 regresses 
spectacularly after excision of the testis. The lesion does not undergo regression 
when the patient is treated with estrogen. 

Beatson 31 showed that cancer of the female breast can undergo regression after 
excision of the ovaries. 


Cancer of the female breast has been found to respond favorably 7 both to 
on rogcn and estrogenic hormones. Both methods of treatment are empirical, 
nc 5 demonstrated some regression of mammary cancer after treatment with 
o. a erone but the proof offered was not rigorous or convincing and this t-hera- 
and^H me ^ 10< ^ was not adopted extensively until the publication of F. E. Adair 
witl errmann '° 6 Certain mammary 7 tumors regress when the patient is treated 
tna 1 tKloster °nc. Haddow and coworkers 37 found that the soft tissue lesions of 
o^the^di^ Cance . r °^ en regress after treatment with estrogen. The amelioration 
rodents 56386 es * T0 “ en was s °mewhat surprising to many since at least in 
after 1 CS ! r °^ ea * s a cause of mammary cancer. Also the regression of this lesion 
I^hasb 16610111 ^ ^ laS ^ een bought to be due to elimination of estrogen, 
on adr U /f Cn ^° Un ^ that certain mammary 7 and prostatic tumors are dependent 
Cna une -h°n. Nothing could be done about adrenalectomy 7 in man however 

cancer of the'ii..?' Adair, F. E.: Effect of orchidectomy on skeletal metastases from 
o “ Beatson b mst Scmnce, 95: G54, 1942. 

r. •*••• ( -)n the treatment of inonor: 


urcestions for"o llie treatment of inoperable cases of carcinoma of the mamma: 

*--E. ' on awthod of treatment with illustrative cases. Lancet, 2: 104 and 102, 

rrrtains cancel T,? S J.?- St< '' r . onc dyormone male) et son role possible dans le traitement de 
r " Adair, F. £ . j C S' Acta Union Internat. contre cancer, 4: 377-3S2, 1939. 
advanced care';,', > J- B.: The use of testosterone propionate in the treatment 

” Ibddow I thc b^ast. Ann. Surg., 123: 1023-1035, 1940. 

Biropens upon’adv^ri ln j 0n ’ v 7 Baterson, E., and Holier, P. C.: Influence of svnthetic 
i on atnanced malignant disease. Brit. M. J„ 2: 393-39S, 1944. 
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THE TREATMENT OF CANCER BY ENDOCRINE METHODS 


The endocrine target cells are dependent on hormones for high metabolic 
activity and when deprived of this support pass into a lowered anabolic state. 
The new principles of medicine involved in the treatment of cancers by endocrine 
methods are two-fold. Cancers of endocrine target organs sometimes, and indeed 
frequently, retain sufficient of the characteristics of the normal cells from which 
they arose that they owe their activity to supporting endocrine substances; these 
are hormone-dependent tumors. This demonstration destroyed the universally 
accepted theory that cancer is an autonomous growth. Secondly, remote normal 
tissue which supports disease (here, cancer) need not operate at an abnormally 
high functional level; generally the stimulator operates at a normal or even a 
subnormal rate. 


The mechanisms available for the control of dependent cancers are either to 
excise the source of the hormones maintaining the cancer and thereby forcing 
it to grow, or else to vitiate the physiologic effect of the cancer-supporting 
hormones by means of competitive inhibition. 

Competitive inhibition between steroids has been known for about 17 years. 
Under certain circumstances the effects of administration of androgenic hormones 
may be prevented by the simultaneous injection of estrogen; in the rooster in¬ 
jected with estrogen, comb growth subsides to the height seen in castration. In 
the castrate fowl injected with androgen comb growth, vigorous in the controls, 
was inhibited 27 by estrogen. In the mouse the simultaneous injection of androgen 
with estrogen prevented 28 the development of squamous cells in the ventral 
prostate. Testosterone prevents estrus in the castrate rat injected with estrone* 
and metaplasia of the ventral prostate. 30 In the monkey 31 metaplasia of the pros¬ 
tate induced by estrogen is suppressed by androgen. In the dog 32 injected simul¬ 
taneously with testosterone and dietbylstilbestrol the prostatic secretion is re¬ 
duced far below the output which follows androgen alone. 

A partial solution to the therapeutic problem of control of cancer of prostate 
was provided with the demonstration that the testis often is the supporting factor 
maintaining this disease. Androgenic hormones stimulate the hormone-dependent 
prostatic tumors. They fail to cause exacerbation of prostatic cancer when it has 
lost so many of the qualities of normal prostatic epithelium that its metabohsro 


27 Gley, P. and Delor, J.: Antagonisme entre la testosterone et la folliculinc sur la Crete 
du chapon. Compt. rend. Soc. biol., 126: 813-815, 1937. , in- 

“ Harsh, R., Overholser, M. D. and Wells, L. J..- Effects of oestrogen and androgen in 

jections on reproductive organs in male rats and mice. J. Endocrinol., is-an > .... 

25 Courrier, R. and Cohen-Solal, G.: Sur les rapports des hormones male et-feme 
tost^rone et folliculine. Etude quantitative de leur antagonisme. Compt. rend, o • 

124 : 925-928, 193/. . , r - 0 fe inirctcd 

30 ICorenchevsky, V. and Denison, M.: Histological changes in the organs of ratsinj ^ 
with oestrone alone or simultaneously with oestrone and testicular hormone. J- 

Bact., 41: 323-337, 1935. , , , monkeys- 

» Zuckerman, S. and Parkes, A. S.: Effect of sex hormones on the prostate of monatj 

Lancet, 1: 242-247, 1936. .- n .n The cf- 

32 Huggins, C. and Clark, P. J.: Quantitative studies of prostatic secretion. 1 - 
feet of castration and of estrogen injection on the normal and the hyperpmsu p 
gland of dogs. J. Exper. Med., 72: 747-762, 1940. 
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until methods had been devised for maintenance of human beings who are 
deprived of the adrenal glands by surgical operation. A method 33 for doing this 
was first found in 1945 when the maintenance relied principally on DOCA. 
plasma and salt. The procedure at that time was dangerous and life, although 
possible, was not good since the patient had signs of partial adrenal insufficiency 
with pigmentation and often anorexia; however some regression of the tumor 
was demonstrated. 

With the availability of cortisone acetate in sufficient supply 7 the clinical 
aspects of adrenalectomy were transformed. 39 Simultaneous bilateral adrenalec¬ 
tomy 7 has now been done in 38 consecutive patients without fatality 7 and with 
little morbidity 7 . The surgical procedure is no longer perilous provided adequate 
surgical and chemical facilities are available. 

“When maintained adequately adrenalectomized patients have a healthy 
appearance, are not incapacitated and they are able to engage in all their usual 
activities. Cutaneous pigmentation of the addisonian type does not occur. The 
patients withstand well the common ordeals of life. Under severe emergencies 
such as extreme heat and severe infection signs of adrenal insufficiency develop 
occasionally, but these are easily eliminated by increasing the amounts of cortisone 
acetate and DOCA.” 40 

Despite the ease of maintenance of adrenalectomized man adrenal surgery 
must never be embarked upon lightly. The patient deprived of his adrenals will 
always develop an addisonian crisis when hormonal substitution is inadequate— 
when the amount supplied is less than the physiologic demand. 

We have found 40 that certain patients with widespread cancer have an amel¬ 
ioration of the malignant process after adrenalectomy with maintenance on 
cortisone acetate. The remissions which occur are often brief and many 7 patients 
are not benefitted in any way. Adrenalectomy had either no deterrent action or 
actually 7 stimulated the growth of the following cancers (1 case of each kind): 
squamous carcinoma; melanosarcoma; chorionic epithelioma of testis; cancer of 
lung; cancer of stomach. In a man with chorionic epithelioma of the testis an 
associated gynecomastia of very high grade disappeared following the adrenalec¬ 
tomy regimen despite the rapid advance of the neoplasm. 

Cancers which have responded have been neoplasms of the breast and prostate. 
The most favorable prostatic neoplasms have been of category c type. 40 The 
indications for mammary cancer are considered elsewhere. 41 In patients with ar 
advanced mammary 7 and prostatic carcinomas the improvement after adrena ec 
tomy, when it occurs, may be profound and the clinical benefits quite impressive. 

Many questions remain to be solved in the treatment of the appropna e 
cancers by 7 adrenalectomy. It may well be asked what percentage of patien 
with far advanced mammary 7 and prostatic cancers will respond and what is 

35 Huggins, C. and Scott, W. W.: Bilateral adrenalectomy in prostatic Cancer: Cbmcal 
features and urinary excretion of 17-ketosteroids and estrogen. Ann. burg., 

59 Huggins, C. and Bergenstal, D. M.: Surgery of the adrenals. J. A. M. A., 147:101-10u. 

" 40 Huggins, C. and Bergenstal, D. M.: Inhibition of human mammary and prostatic can 
cers by adrenalectomy. Cancer Research, 12: 134-141, 1952. 

41 Huggins, C. and Dao, T. L. Y. Ann. Surg., in the press, 1952. 
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ACUTE HYDRONEPHROSIS OF PREGNANCY 

WALTER A. SCHLOSS and MARK SOLOMKIX 
From the Ml. Sinai Hospital, Hartford, Conn. 


It has been known for almost 200 years that the renal pelves and upper ureters 
of pregnant women are decidedly dilated. 1,5 For many years, speculation has been 
rife regarding the cause or causes of this phenomenon, originally ascribed to the 
pressure of the gravid uterus on the ureters as they cross the pelvic brim. 

These changes in the upper urinary tract are found in 80 per cent or more of 
pregnant women. 2 They consist of dilatation of the renal pelves and of the upper 
two-thirds of the ureters, more marked on the right side, together with decreased 
peristalsis and decreased muscular tone of the ureters. This naturally leads to 
urinary stasis, which predisposes to infection. Indeed, pyelitis or pyelonephritis 
of pregnancy has been estimated to occur in from 10 to 00 per cent of preg¬ 
nancies. 3 The physiologic, symptomless, “normal” dilatation of the ureters in 
pregnancy, with hydronephrosis, is not, of itself, of any particular importance, 
provided a) infection does not take place, and b) the ureter is not completely 
obstructed. 

Much has been written regarding the changes of the urinary tract in preg¬ 
nancy, the causes of these changes, and the effects. 4 As aforementioned, pressure 
of the uterus was at first thought to be the prime cause. That this thesis has merit 
is shown by the following facts: 

1) Dilatation is practically always greater on the right side—due, probably 
to dextro-rotation of the uterus, and the presence of the sigmoid on the left side 

protecting” the left ureter. 

2) Ectopic (pelvic) kidneys and their ureters fail to show physiological dilata¬ 
tion of pregnancy. 6 ■ 7 

3) J he pelvic portion of the ureters does not participate in the dilatation of 
pregnancy. 5 

1) Eight different species of rjuadrupeds failed to show ureteral and pelvic 
dilatation. 9 

o) Acute hydronephrosis does occur, with complete obstruction of the ureter, 
'uuloubtedlv due to the presence of the fetus in the gravid uterus 10,11 • 12 and the 
f ase herein reported. 


I.ohtln„- C < tI \i , n. The Seats and Causes of Diseases (translated by B. Alexander). 
(Cited i.v ii" i.’ T- Cadcll and Johnson and Payne, 1769, vol. 2, book 3, pp. 42S—129. 
\V n 5 - “abertson, H. E.: Hydronephrosis and l’vclitis of Pregnancy. Philadelphia: 
; ~ launders Co.. io 14.) 

: I- McLane, C. M. and Kuder, A.: Surg., Gynec. and Obst., 64: 51-5S, 1937. 
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Pregnancy. Boston: Little, Brown and Co.. 
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substituting for the presence of the adrenal is not difficult; and that the results 
in some cases are pleasing to the patient and gratifying to the physician. 

Several new observations have been made concerning the therapy of advanced 
prostatic cancer with estrogenic and adrenal steroids: 1) Certain men with 
prostatic carcinoma, in relapse after the conventional anti-androgenic measures 
of orchiectomy and estrogen, may be benefitted by the combined administration 
of tablets of estrogen (diethylstilbestrol, 5 mg. daily) and cortisone acetate, 50 
mg. daily; to increase the cortisone above this level does not seem to be wise. 
This steroid combination has given important relief (figs. 3, 4) to 2 feeble old 
men with large nodular primary prostatic growths (category a). 2) Following 
adrenalectomy with maintenance on cortisone acetate estrogens sometimes be¬ 
come effective therapeutic agents whereas previous to adrenalectomy they were 
ineffective. 

SUMMARY 

Endocrine-induced tumors of animals result from excessive stimulation of the 
hormonal targets. This can result from direct stimulation of a hormonal end 
organ or from failure of an inhibiting mechanism which may be conceived con¬ 
veniently as a “closed cycle feedback”. The evidence derived from experimenta¬ 
tion reveals that not all endocrine substances are carcinogenic; endocrine car¬ 
cinogenicity seems to be specific. The on by hormones known to be carcinogenic 
are estrogens (of all kinds) and gonadotrophin. Known feedback sites whose 
absence causes cancers are the gonads and the thyroid. 

When estrogen is a carcinogen its neoplasm-inducing properites are eliminated 
by testosterone. When gonadotrophin is a carcinogen, the tumors are eliminated 
by gonadal steroids. 

Tumor maintenance may be independent of tumor induction with respect to 
endocrine substances. The hormones maintaining cancer may be of a different 
sort from those which initiated it. The elimination of steroid hormones fiom 
testis, ovary and adrenal causes regression, often of magnitude, of prostatic an 
mammary carcinomas when they are hormone-dependent neoplasms. 

The oral administration of an estrogenic agent together with cortisone acetate 
occasionally will induce a remission in advanced prostatic cancers even when 
adrenalectomy 7 is not done. 
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obstructed —apparently quite uncommon or unrecognized, and the subject of the 
case herein reported. 

CASE REPORT 

Mrs. M. V., a 19 year old gravida I, reported for obstetrical care in the fifteenth 
week of her pregnancy. The only positive findings were an accessory nipple on 
the left side at the level of the seventh rib. On the abdomen there was a well 
healed right paramedian appendectomy scar. A suprapubic mass extended 5 
fingers above the symphysis. Pelvic examination showed a circumoral erosion of 
the cervix. The pelvis was judged to be adequate for vaginal delivery. Blood 
pressure was 102/60. The patient was a well developed and muscular female 
whose height was 4'11", weight 129. 

Urinalysis was negative for albumin and sugar, with a specific gravity of 1.024; 
microscopic findings were not remarkable. Hemoglobin was 14 gm. per 100 cc of 
whole blood. Papanicolaou smear of the cervix was negative. The chest film 
showed a “normal chest.” Vaginal smears were negative for X. gonorrheae and 
Trichomonas vaginalis. The Mazzini floceculation test was negative. The pa¬ 
tient’s blood was group B, Rh positive. Her B.M.R. was plus 3. Her family and 
past history were noncontributory. 

The prenatal course was uneventful at first, except for one episode of vaginal 
spotting which occurred at the eighteenth week of pregnancy. 

During the twenty-ninth week of pregnancy, the patient was seen at home 
with a history of sudden sharp pain in the right flank radiating along the course 
of the right ureter. Temperature, pulse and respiration were within normal limits, 
and examination of the urine revealed numerous white and red blood cells. The 
impression was renal colic and a conservative regimen was begun. The next day 
1 e patient was seen again. The symptoms remained the same, and in addition 
to t ic signs of the right loin, she now had a temperature of 103F orally. She was 
thereupon hospitalized. 

A urologic consultation was obtained. The impression was “renal colic, etiologv 

to be determined.” 

Tl 

on l' e C ,' s *°' C0 P e " as P as sed with slight difficulty, as the fetal head was pressing 
niuciT ) ' at ^ er ' ^here was i however, no obstruction in the urethra. The bladder 
■ °' * con E este d; the orifices were in normal position. The right ureter was 
'tnM' Cn7e ^ ° as *'- v aiK ® die catheter passed for a distance of 30 cm. without ob- 
were T'" ^'dronephrotic drip of clear urine was obtained, and 25-30 cc urine 
v enoiisIv' ra * e ^ ^ rom die fight renal pelvis. Indigo carmine was injected intra- 
kidnevs' \ ,U - a ^^ caroc ^ fairly good concentration in 15 minutes from both 
point' f l ''"i 1 * retrograde pyelo-ureterogram was then done. This showed a 
q 10 ".' lrUf *i° n "' ,ere die backbone of the fetus crossed the ureter. Figure 
dm ureter" i'^ m ta ^ cn " ’'h the catheter still in the ureter. Figure 1, B shows 
A (•](,„, i, 7 , )! U *' S a ^ cr dm ureteral catheter had been completely withdrawn. 

"b-tnietio] 1 p ^ ,p: ' Ire K "'d demonstrate normal ureter below the point of 
lie,er mil ^ * s d ,e most interesting of all. This film, taken after the 

<>.-toM'opo had been withdrawn, and the patient having sat tip for 
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However, that pressure is not the whole stoiy is shown by the work of van 
Wagenen and co-workers' 3 ■ u , who removed the fetus, but not- the placenta, from 
pregnant rhesus monkeys, whose “pregnancy” continued to term. They found 
one of the following to occur, as shown by excretory urography: 

1) Dilatation of the upper urinary tract persisted; or 

2) Dilatation of the upper urinary tract increased; or 

3) Dilatation, not previously present, appeared later on in the “fetus-less” 
pregnancy. 

These changes were shown to regress normally after the placenta was delivered 
at term. 

Traut and his co-workers 15 demonstrated decrease in the peristaltic activity 
and tone of the ureters in normal pregnant women. They suggested that the 
etiology of the ureteral atony was chemical (hormonal). As ureteral peristalsis 
decreased, the atony increased. Dilatation was at its maximum when the excre¬ 
tion of pregnancy hormone was at its peak. Beginning with the eighth calendar 
month, the process began to revert to normal, and normal conditions of the 
urinary tract were re-established by the seventh week post-partum. However, 
they believed that the increased weight of the pregnant uterus was undoubtedly 
a contributory factor. 

It is interesting to note that van Wagenen and Jenkins 16 found, in rhesus 
monkeys, that pyelo-ureteral dilatation became less in successive pregnancies; 
also, MacLean and Deming 17 found that the incidence of pyelonephritis of preg¬ 
nancy diminishes with each succeeding pregnancy. It is furthermore noteworthy 
that, as might be expected, when dilatation is at its maximum, the incidence of 
infection is greatest. 

In summary, then, and without going into all the controversial features of this 
subject, we have the following factors at work to produce the physiological 
urinary changes of pregnancy (van Wagenen and Jenkins 13 ): 

1) Pressure of the gravid uterus at the pelvic brim. 

2) Close application of the base of the bladder to the vagina and uterus. 

3) Dextro-rotation of the uterus causes the right upper urinary tract to be 
more dilated than the left. 

4) The left ureter is “protected” by the sigmoid colon. 

5) Hormones of pregnancy cause atony of the ureters, with decreased 
peristalsis. 

6) Lordosis of pregnancy may be a factor. 

Whatever the causes may be, and however much each may play a part, the 
fact remains that the upper urinary tract is dilated and there is urinary stasis, 
this, as mentioned above, is not of particular significance unless infection sets in 
(pyelitis and pyelonephritis of pregnancy—quite common, and about " nc 1 
reams have been written), or the ureter is more or less suddenly and comp c c J 


13 van Wagenen, G. and Jenkins, R. H.: J. Lrol., 42: 1010-1020, 1939. 

14 van Wagenen, G. and Xcwton, W. H.: Am. J. Physiol., 129: *4So, LJ4U. 

15 Traut et al.: Loc. cit. 2 __ 40 

1S van Wagenen, G. and Jenkins, R. H.: J. Urol., 49: 22S-~3o, 1913. 

17 MacLean, J. T. and Deming, C. L.: J. Urol., 49 : 236-241, 1943. 
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Urine from the bladder showed 25-30 white blood cells per high powered field, 
and from the right kidney 6-8 white blood cells and 2—3 red blood cells per high 
powered field. Culture of the urine from the right kidney and bladder taken at 
cystoscopy was reported B. proteus. Four days later, catheterized bladder urine 
showed Strep, fecalis. Two days later, culture showed Escherichia, paracolon 


group. 

Treatment consisted of postural drainage, -with the patient lying on the unaf¬ 
fected side, and aureomyeiu by mouth. The temperature, which was 103.SF 
(rectal) on admission, became normal by the fourth hospital day. Urine obtained 
by catheter on the sixth hospital day was entirely negative. Excretory urography 
performed on the fourth hospital day after 3 full days of postural drainage, 
(fig. \,D) showed a shift in the position of the fetus, and good function bilaterally. 
The patient was discharged on the eighth hospital day, afebrile, ambulatory and 
asymptomatic. 

The remainder of her prenatal course was uneventful. She went into spontane¬ 
ous labor the thirty-fifth week of her pregnancy and, after a total of 9 hours of 
labor, during which time the fetus’s position changed from ROP to ROA, she 
was delivered of a 4 pound 10 ounce male by elective outlet forceps. 

Irinalvsis on this admission was negative. There was no urologic symptoms, 
^hc was discharged on the fifth post-partum day, after an afebrile, uneventful 
hospital stay. 

Her course after leaving the hospital was without incident. Nine weeks after 
delivery excretory urography (fig. 2) was negative. The right kidney had re¬ 
turned to within normal limits. 

A perusal of the literature reveals innumerable articles referable to urinary 

e uinges in pregnancy. However, we were able to find onlv 3 cases paralleling 
ours. 


) > trasberg'* reported in 1941 a case of gross hematuria in a secundigravida, 
' 111 ^ a ’ n ' n Hie right loin. This was shown to have been due to acute hydro- 
■is, caused by obstruction in the midureter by pressure of the gravid 


nephros 

uterus. 


n n :) -! iiSk - ind and ^ ,a ' v ' n ' 9 1947, reported a case of recurrent left flank pain in a 
n <mgra\ida, which they believed to have been due to obstruction of the ureter 
hy the fetus. 

w's' J' a ' ) " 11 ' <aUlis( 'h~ 0 in 1949, reported right renal colic, in a primigravida. which 
Pressure of the uterus on the ureter. 

I , 1( f-isp herein studied, and in the similar cases previously reported, there 

henrti' • ,C . nt l ,a * tcrn °f events: Sudden onset of acute renal colic, plus or minus 

(In Ur 'r' ’ n most cases, the right side is involved: demonstrable oc- 

' f ° n of the mid-u 


catlu-f ' • --ureter, relief of which can be obtained either by ureteral 

l. i n,a,10n and/or postural drainage, followin 
.|? ra Hr y and x-ray findings regress 
1 here would sec 


g which clinical symptoms, 
(m to be no question but that in these cases the cause of the 
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Fig. 1. /I, retrograde pvelogram taken August 2S, 1950. Catheter in ['Mp f U J’^j ruc |i on 
taken immediately after contrast substance had been injec e . ^ P ureteral cath- 
where backbone of fetus crosses ureter (arrow). B film was takeni as soon^ ; nt of o|>- 

eter had been completely withdrawn. I atient stdl in supin ,L; 'i oso inspection "ill 
struction (arrow) where fetus’s backbone crosses ureter. In , ^ nn( i below)- 

reveal lowermost portion of right ureter (superimposed ... ft evstoscope had 

which is perfectly normal. C, “trapping film,” taken in erect position “"Yon* where hack- 
been withdrawn and patient had sat up for o minutes. Point of obstru ° ct ’ jcal | v J00 per 
bone of fetus crosses right ureter (arrow) is well demonstr. - ur ogram taken after 

cent trapping indicating complete ureteral obstruction DJ^etov: Lp^fwitl. ,1, B, C.) 
3 days of “postural drainage” with shift in.position of / et ^ p well shown. On 
Physiological, normal dilatation of right urinary tract in F^^^.’^pccted in prep- 
right side, hydronephrosis is present, somewhat more than is normally expc 
nancy on right side. Patient asj'mptomatic at this time. 

5 minutes, shows practically complete ureteral obstruction apparent J 
pressure of the intrauterine fetus. 
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when indwelling ureteral catheter drainage was maintained for a prolonged period 
(3 months) for the treatment of pyelitis of pregnancy, and cited ene case reported 
by Davidson- and one by Taylor 23 . Post-mortem studies revealed communica¬ 
tion between the external iliac artery and the right ureter in Hamer’s case. In 
the discussion of Hamer’s case, it was pointed out that should ureteral catheter 
drainage be necessary, it would probably be best accomplished by a not-too-hard 
5F ureteral catheter. However, it should be remembered that indwelling catheter 
drainage may introduce infection, where not previously present. 

In 1939, Berkman and Priestley 24 described the “position-relief syndrome in 
hydronephrosis.” Essentially this syndrome is that patients with uninfected 
hydronephrosis experience relief of symptoms by lying in certain positions, 
usually by lying on the unaffected side, thus promoting better drainage of the 
hydronephrosis. Although nothing about pregnancy hydronephrosis is men¬ 
tioned in Berkman and Priestley’s paper, it is significant that this method of 
position-relief has been used in pregnancy pyelitis and also in the acute hydro¬ 
nephrosis of pregnancy as described herein. In any discussion of pyelitis of preg¬ 
nancy. it is important to bear in mind that pyelonephritis of pregnancy has been 
estimated to double the rate of fetal and maternal mortality, although these 
lip res were obtained in the days before antibiotics (Bowen and Stites- 5 ). With 
proper and adequate diagnosis and therapy, tills should no longer obtain. 


CONCLUSIONS 

Dilated ureters and pelves are found in almost every pregnancy and are con¬ 
sidered "physiological.” 

Dn the other hand, acute hydronephrosis of pregnancy, secondary to ureteial 
occlusion caused by the gravid uterus, is a definite pathologic entity. 

- cute hydronephrosis of pregnancy should be suspected when there is renal 
40 ic and or hematuria. It is easily diagnosed by recourse to excretory urog- 
r -*pn. and or retrograde pyelography with trapping films, 
j . reatmcnt is best accomplished by position or posture-relief, most always by 
on the unaffected side. Indwelling ureteral catheter drainage is not with- 
< anger it may contribute to renal infection, or mav in some instances. 
f "aa?e alarming, even fatal, hemorrhage. 

eomh° " SC - ° a I ) P ro Priate chemotherapy and antibiotics is recommended to 
i >at m man tract infection. Adequate drainage is a sine qua non in treating 
' ln,l:ir >- tract infections. * 

c l . 0,1 Ina ^° f° r close co-operation between the obstetrician and the urolo- 

j.j' 11 ' lr 1 arc °f urologic disease of pregnancy, 
ciirv i! /t'l ^. la ' rtrc ‘° :lnf l others have pointed out, the ability and the tend- 
im-ie " UUnar - v ,ra< '* changes of pregnancy to retrogress following delivery, 
" r an J ttitude of conservatism in therapy. 


- 1 iV ,', 1 ’■ - ( l>v Hamer.:- 

Pri ^'tcv, .i 
• Mia Mites, J. K. ; c 


I. T.: Minnesota Med.. 22: 217-222. 10*12. 
South. Med. J.. 34: 494-407. 1041. 
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acute ureteral obstruction was extrinsic pressure by the gravid uterus. It would 
appear that firm abdominal musculature may play a secondary role in the com¬ 
pression of the ureter by the uterus. 

Although much has been written about dilatation of the upper urinary tract 
in piegnancy, and about pyelitis of pregnancy, and both are well recognized, we 
feel that more recognition should be accorded the entity of acute hydronephrosis 
of pregnancy due to ureteral occlusion by the gravid uterus. Aculc hydronephrosis 
of pregnancy would appear to be a neglected field of study. The major texts on 
obstetrical urology (Crabtree 4 , Robertson 5 , Everett 6 ) do not discuss this syn- 



WP 11 - 29 - 50 : ! 

Fig. 2. Excretory urogram taken November 29, 1950, three months after acute episode 
of hydronephrosis shown in figure 1, A, B and C, and 9 weeks after spontaneous deJ 1 '® ' 
of infant. Right hydronephrosis has disappeared following delivery, and kidney nas 
turned to normal. Left kidnej', not well shown, is normal. 


drome which we believe is a definite pathologic entity, in contradistinction to 
the normal phj r siologic ureteral and pelvic dilatation of pregnancy. Adctjua c 
study of the urinary tract by obstetricians and urologists during pregnant.' 
would undoubtedly reveal more of the fundamental changes of ureteral occ u 
sion. 


Relief of the obstruction can be accomplished by “postural drainage, as in 
the present case, or indwelling ureteral catheter drainage. The latter, althoag i 
effective, may be dangerous especially if done for a prolonged period. Ilanier^ 
reported a case of fatal hemorrhage due to erosion into the iliac aiteij occur 


21 Hamer, H. G.: Tr. Am. A. Genito-Urin. Surg., 32: 177-1S3. 1939. 
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OCCULT CARCTXOMA IX CLIXICALLY BEXIGX HYPERTROPHY OF 
THE PROSTATE: A PATHOLOGICAL AXD CLIXICAL STUD A' 

MORRIS LABESS 

From H( Urological Service Xo. 1. Urological Service A o. 2 and Laboratories of the Mount 
Sinai Hospital, Philadelphia, Pa. 

Carcinoma within benign hypertrophy of the prostate gland has long been 
known to occur. The frequency of such a finding has been estimated to be small. 
In recent years, however, more careful investigations and more detailed studies 
have demonstrated that such an occurrence is much more frequently seen than 
was previously surmised (table 1). Our study covers a series of cases wherein the 
prostate was found to be clinically benign. In addition to this investigation we 
have followed up another group of patients who prior to our present study had 
undergone a suprapubic operation for supposedly benign hypertrophy and whose 
specimens had revealed the presence of carcinoma histologically. 

Hirsc-h and Schmidt state that small carcinomas of the prostate with or with¬ 
out metastases, especially to bones, are not unknown. Such growths have a 
certain clinical importance because they are concealed in tissues removed sur¬ 
gically for the relief of symptoms caused by enlargement of the prostate and are 
so small or have produced so little change as to escape notice when the gland is 
examined grossly. Their presence is demonstrated only by microscopic examina¬ 
tion. Hunt comments that there is a borderline group of cases in which clinical 
distinction between benign and malignant disease is impossible and only through 
die study of sections from specimens obtained at operation or necropsy may the 
accuracy of diagnosis be established. Bell states that only about 10 per cent of 
carcinomas give a long history of simple hypertrophy, but on the other hand 
at enomas are present in the large majority of the carcinomatous glands. 

wording to Dossot, prostatic adenoma plays an important role in the patho- 
< l enc ' ls °‘ cancer, in ll.G per cent of the cases the adenoma undergoes malignant 
Regeneration. Of 7-5 cases of apparently benign prostatic obstruction analyzed by 
>ers, m which there was no clinical evidence of carcinoma, and which were 
perate< either by the suprapubic route or by the cautery punch resection, 29.4 
't^eent re\ealed evidence of malignancy. 

Loth study of 490 prostates which were diagnosed nonmalignant- 

iuuio T- aiU ^ ° n rout ‘ ne macroscopic and microscopic post-mortem exami- 
by further examining sections of these glands, found 54 (11 per 
tatC' q l>t ' carc ' lnoma - Barringer reported carcinoma in 17.4 per cent of pros- 
pubio ac ^ on °matous hyperplasia. In a review of 10S cases in which supra- 

' °I ,era ti°n was performed, Treiger et al. found malignancv of the prostate 

11 UT-per cent of the cases. 

careini/ M -bools of opinion as to the relationship of the adenoma and the 

Iln-'otDhiu '' r ? 5ta * 0 ’ -^ os t °f the French authors believe (summarized In¬ 
ti, );i ;i , M j le P en -urethral adenoma frequently undergoes cancerous degenera- 

‘at one finds numerous intermediary stages between benign and malig- 
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SUMMARY 

A case of acute hydronephrosis of pregnancy due to ureteral occlusion by 
the gravid uterus is presented, together with summaries of previous similar 
cases. We believe that this is a definite clinical entity, hitherto given little 
emphasis in texts. 

The physiologic and pathologic obstructive urinary tract changes of preg¬ 
nancy are briefly discussed, with a consideration of the etiology, diagnosis, 
therapy and prognosis. 

■99 Pratt St., Hartford S, Conn. 
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On histologic examination, nine of the 9S cases revealed malignant tissue (9.2 
per cent). The age distribution was as follows: 4 in the seventh decade, 3 in the 
eighth decade and 2 in the ninth decade. The presenting complaint in 3 cases 
was acute retention of urine, hematuria in 1 case, and frequency and nocturia 
in the remaining 5 cases. The gland was classified for size as grade 2 in 3 cases, 
grade 3 in 3 cases and grade 4 in 3 cases. The weight of the enucleated specimens 
averaged approximately 40 gm. 

Table 2 shows the part of the specimen in which the malignant areas were 
found. 

The specimens obtained from H. S. and L. L. were extensively involved by 
carcinoma. H. L. showed one small area of malignancy, but within 1 year he had 
a recurrence of urinary difficulty, and x-ray studies revealed metastases to the 
spine. He underwent three transurethral resections for the relief of the obstruc¬ 
tion. A bilateral orchiectomy was done and he received female sex hormone. He 
expired 2 years from the date of the initial operation. 

Table 2 


USE 


J. F. 
L. S. 
II. S. 
L. A. 
J. It. 
L. L. 
II. L. 
J.G. 
S. B. 


CENTER PERIPHERY 


Right 

Lett 

i 

Right 

Left 

X 

X 

' 

X 

X 


X 

, 


X 

X 

X 

1 


X 

X 

X 





X 

, 



X 

X 

i 

X 

X 


sc P ara t c study, as stated, was undertaken to ascertain the status of a group 
0 patients who had undergone suprapubic operation for benign hypertrophy 
nc in whom microscopic carcinoma had been found. A total of 49 such patients 
sh 1 •°° n SCCn at ^ le ^ ount Sinai Hospital from 1930 to 194S. In the follow-up 
tr' K " i"n °' ),a ' no ^ meaningful information in 41 cases. Eight cases could not be 
p'l W ' ur Endings revealed that 29 patients (71 per cent) are still alive and 
nwdiaH "^' ie C ^ eat ^ S rou P °f 1- consisted of 4 who died in the hospital inl¬ 
and i* °l a ^ er sur £ cr y. 7 who lived over 5 years and died from natural causes, 
2 r i r ° ~ T ears and expired from chronic lymphatic leukemia. Of the 

Of \\^ (72 per cent) have passed the five year mark. 

The p r"\' re ^ rou P ^1 cases, in only 3 cases did metastases develop. 

“1 theV . 1IU ' n ® > are interesting in that they show that by a clean enucleation 
n , n( i. ( ;>f r > r °Pfii«l Portion of the gland, most of these patients had no recur- 
ttiM-e.f.- V° ( .' m ' noTna '°us process observed histologically. Unquestionable mc- 
f, v ' n 0, d- v 3 of the 41 cases. Such a salvage is noteworthy and 

far t th n (•' lor etmdeation. This is especially notable when one considers the 

tnbutit,., lr ' ' * >art 'fi’ s -*"dv has demonstrated the variable sites of dis- 

t ic occult carcinoma in the clinically benign hypertrophied prostate. 
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nant lesions. Conversely most of the American authors believe that the adenoma 
and the cancer co-exist, but have an origin entirely distinct; that cancer develop¬ 
ing in the prostate only secondarily invades the peri-urethral adenoma in the 
same manner as it spreads to neighboring organs. Barnes et ah, in a histo-patho- 
logical study of prostatic tissue, state that cancer of the prostate was often asso¬ 
ciated with benign hypertrophy of the gland. He asserts that when carcinoma 
was associated with benign hypertrophy, they represent islands of malignancy 
isolated form, though surrounded by, adenomatous formations. Moore, in a 
morphological study of benign hypertrophy of the prostate, observes that car¬ 
cinoma developing in a nodule of benign hypertropin' without involvement of 
the surrounding prostatic tissue was rare. When carcinoma was present in both 
the areas of benign hypertrophy and the contiguous prostate no conclusions in 
regard to its origin was possible. Since, in the American opinion, carcinoma of the 
prostate rarely occurs in acini already hyperplastic and involved in benign en¬ 
largement, it follows that the carcinoma which arises in a gland also the seat of 
benign hypertrophy is not taken to be related to the latter. 


Table 1 


AUTHOR 

j 

PER CENT 

MATERIAL 

Bell.. 

.i 

15.0 

Autopsy 

Dossot. . 


11.6 l 

Surgical and autopsy 

Mvers . . 

i 

29.4 

Surgical 

Kahler. 


11.0 : 

Clinical and autopsy 

Barringer. 

1 

17.4 

Clinical 

Treiger et al. 

. . . .j 

12.6 

Surgical 

Moore .. 


16.7 ! 

Autopsy 


Our study consisted of a microscopic investigation of 9S consecutive cases of 
prostatic hypertrophy, which were diagnosed c]inicall 3 r as nonmalignant. All 
these cases were operated upon by the suprapubic approach. In order to obtain 
a section from every part of the specimen, it was sectioned according to a defi¬ 
nite plan. The specimen was divided into right and left halves. Each half " as 
then subdivided into upper and lower and further divided into anterior and pos 
terior parts. In that manner we were certain of obtaining sections repiescnting 
the entire specimen. All sections were processed alike and stained with hematoxi 
lin and eosin. 

Of the 9S subjects operated upon, 97 patients were white and one "as colorci 
The}' ranged in ages from 44 to 95 and were in the following decades. 


No. patients 


DECADES 


5th 

6th 

7th 

Sth 

2 

IS 

1 50 

IS 



)0lll 


9 


1 


Preoperative x-ray studies revealed the absence of metastascs. The P r0 ^ 
by rectum felt benign and the serum acid phosphatase determination, 
within normal limits. 
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ADENOCARCINOMA OF THE COLON WITH PRIMARY COMPLAINT 

OF TUMOR OF PENIS; REPORT, WITH CONSIDERATIONS OF 
MODE OF OCCURRENCE 

W. A. BOWERSOX* axd JOHN B. FRERICHS 

From the Departments of Surgery and of Pathology, the Barnard Free Shin 
and Cancer Hospital, St. Louis S, Mo. 

Secondary involvement of the penis by a primary 7 malignant tumor of another 
organ is a rare occurrence. In many such eases, with neoplastic infiltration of the 
corpora cavernosa, the first symptom is priapism. The priapism is not necessarily 
due to direct neoplastic invasion of veins, but may be due to stasis and/or 
thrombosis. 

Several cases of cancer metastasizing to the perns from other organs (bladder, 1 ' 5 
prostate, 6 ' 12 testis, 13-15 kidney, 16 - 17 liver, 18 lung, 19 and ‘angioendothelioma’ of the 
ilium 20 ) have been published. The area of the sigmoid colon and rectum is a very 
frequent site of carcinoma, but it is well known that local retrograde metastases 
do not frequently occur more than 1-2 cm. from the primary, and that distant 
retrograde metastases are rare. Specifically, retrograde metastasis from sigmoid 
colon or rectum to penis is a rarity that has been reported only 4 times previ¬ 
ously, 21 - 2 - and in noire of the reports was there any generally satisfactory elucida¬ 
tion of possible modes of origin of this seemingly curious pattern of spread. There 
follows a report of a man who came to the outpatient clinic because of lumps on 
lib penis; later only was the primary rectosigmoid carcinoma found. 


CASE REPORT 


■k L. 1’., (BFbtfcCII) No. SSI47), a 68 year old white farmer from Arkansas, 
"a> irst seen in the outpatient clinic on July 29, 1942, complaining of several 

1 lralnec > National Cancer Institute. 

2 w ’ J - ? V ro! > 32:213 ~ 216 - »«. 

- Meduinische Jahrbucher, Vienna, pp. l-t.T-l.5S, 1SS2. 

* I’m tor l/’ !■ «rol. Chir., 26: 154, 1929. 

‘MusVmi’ r -) orUl ' vest -Mod., 37: 143-145, 193S. 

‘Front, lv i Lrol , 0 P ia ’ 14: ^-97, 1947. 

: Coivin ’n a , nd Alvea . E. P.: J. Urol.. 20: 135-141, 192S. 

! l’ad nri T M " ; V J?; f Dls - Child., 20: 211-2-21, 1920. 

’Guil.il lU' ;‘, n V, Sc ' li:i PPapietra, T.: Rev. de cspecialid. 3 : 774-7S1, 192S. 

M„ r i; - \ 1 , , ct Mem. soc. Nat. de Chir., 55: 665-072, 1929. 

» iwl v ,:J - l d > oL ’ 32: 34 '-34S, 1931. 

1! NWk Huntress. R. I,.: J. Urol., 40: S10-S13. 193S. 

11 Froin P ls . cu -'sion. J. d’urol., 27 : 257. 1929. 

11 llorcornt'• t t 'E 00 '- J - : Huh- Soc. anat. de Paris, 85: 975-979, 1910. 


i< » ‘ i A'- ; Calif. & West. M 

" Ftadicri ‘k™^' C, i S i' p, V’ 1: G21 -024. 1930. 

: 'h-I-orfn’m i ?C n , n 'i, Lcvit : Rev. mod. de Rosario, 33 : 24-35, 1943. 

Niewif-.r), ’ ii n Cordciro, J. P. I,. ; Rol. Col. Ilrasil do cirurpides, 19: 107-114. 1944. 
:: MatWm, v \ 1 / C11, A C lp /tsehr. f. Chir., 241: 94-103. 1933. 

** r l' “ * \ ** iv Cutan. Rov., 39: 500-507. 1035. 

a nd Hantsch, F. K.: J. A. M. A., 108: 1770-1779. 1937 
■ 1 Surpery, 27: 216-220, 1950. 
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SUMMARY 

We have studied histologically 98 cases of clinically diagnosed benign hyper¬ 
trophy of the prostate, recently operated upon suprapubically. This stud}’ dis¬ 
closed 9.2 per cent of co-existing carcinoma. These carcinomatous areas did not 
show any predilection for any specific area of the specimen. 

An older similar series of 41 cases of occult carcinoma has been investigated 
by follow-up. Of these, 12 have died of causes apparently unrelated to carcinoma 
of the prostate. Of the remaining 29, three showed present evidence of metastases 
from the primary site. 

255 S. 17tli St., Philadelphia 8, Pa. 
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hard ma« * cm across. Microscopic examination showed adenocarcinoma, the 

source of niiich was not clear. Figure l,d and B show-the microscopic appearance^ 

0.1 \ueust 19 1942 the patient entered the hospital. More deta - 

vealed th"at 2 months prior to admission he had discovered a lump at the base o 
Cdson the dorsal aspect. This had rapidly increasedLin«ze and durng^ 
past month had become painful. Since appearance of the first grow th atthb. 
of the penis, three other lumps had made their appearance on the dcmm of the 
shaft near the glans and these had been present about one month.-At about th» 
time bilateral enlargement of the mgurnal nodes was noticed. Th 
history of trauma or bleeding. 

Past history was pertinent in that he told of a white, painless penile lesion oc¬ 
curring at the age of 39 years. A physician had diagnosed this as ' ,c 
inspection) and had administered two intravenous injections of 60b . jNo ser - 

logic test for syphilis had ever been made. , . 

In this system review the patient stated that during the y ear prior o a mis 
sion he had had low abdominal cramping which had increased in - re 

centlv. Constipation had been noticed during this yeai s time and m recorne 
an obstipation by the time of admission. There had also been slight recta > ee 
ing accompanying defecation in this period. Recent genito-uiinarj history re 
vealed increasing nocturia in the past 3 months, with micturition from . to 
times a night associated with increasing dribbling. There w as no dysuna or 
hematuria. The patient gave a history of weight loss (15 pounds) in the past y ear. 

Physical examination showed a wasted, moderately chronically ill male in no 
acute distress. Vital signs were normal excepting that the blood pressure was 
210 110. Lung fields were clear with questionable sticky rales in the Ion hilar 
regions, thought by the examiner to be within normal limits. Cardiac dulness to 
percussion was increased to the left. Cardiac rhythm was regular; heart sounds 
were slurred with a soft svstolic apical murmur. The abdomen was flat and soft, 
with slight low abdominal distention. The liver edge, felt 2 cm. below the costal 
margin, had a moderately firm consistency and was smooth. 

Lxamination of the genitalia showed the presence of a firm mass almost sur¬ 
rounding the base of the penis and displacing it posteriorly. Other smaller, haul 
nodules were present along the shaft on the dorsal aspect, the largest measuring 
1-5 cm. in diameter. Ulceration was not noted. Priapism was not present. The 
H'rotum and testes were normal. Bilateral hard inguinal lymph nodes measuring 
up to 2 cm. in diameter were palpable. Rectal digital examination found, in the 
uppermost part of the rectum, the lower edge of an ulcerating mass. Ihe rectal 
mucosa just ccphalad to the prostate was normal. 

Ihe routine laboratory examinations of the blood and urine were normal except 
fl »r a leukocytosis of 13,550. mm. The Kahn test was negative. Acid phosphatase 
•••v reported as within normal limits. 

h had become evident that the patient had an advanced carcinoma at the 

^‘<1 of the rectosigmoid with retrograde penile and inguinal metastascs. By way 
-dditional confirmation proctoscopic examination was followed by barium 
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nodules on his penis. These had appeared within the previous 2 months and 
had become painful. There were enlarged, hard inguinal lymph nodes bilaterally. 
Because the initial impression was carcinoma of the urethra with inguinal me- 















tastases, one of the left inguinal nodes was removed for biopsy and the P atien 
was given a reservation date to enter the hospital. , . .1 a 

Gross examination of the lymph node (BFS&CTI Acc. No. 4L-9G-) - 
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of the penis, in regions where tributaries to the dorsal vein flow. The tumors are 
multiple and have been described usually as occurring in a line along the dorsal 
vein. An analogous occurrence might be expected in the female, and at least one 
ease with metastases to the vulva from carcinoma of the rectum has been de¬ 


scribed.- 5 

Stein and Hantsch 23 have explained retrograde spread from rectum to penis 
as being due to direct extension into the corpora cavernosa by way of the ischio¬ 
rectal fossa, thence through the junction of the deep and superficial triangular 
ligaments with Colies’ fascia into the superficial perineal space. While this could 
be the manner of spread from a low-hung rectal tumor, the position at the recto¬ 
sigmoid as in the present case seems too high for a direct extension, and none 
was detected. A much more likely explanation of the spread in this case, as well 
as in several of the cases gathered from the literature, would appear to be found 
in the following considerations: 

1) The monumental work of Batson 26 in 1940 has contributed to an under¬ 
standing of retrograde spread, either of tumor or of infection, to the penis. By 
the injection of a radiopaque artists’ water color solution, under low pressure, 
into the dorsal vein of the penis, Batson demonstrated repeatedly the vast inter¬ 
communication system between the pelvic and the vertebral veins. The experi¬ 
ments were done with male human cadavers and anesthetized Maeacus Rhesus 


monkeys. It was seen that the connections and collateral circulation of the dorsal 
'em of the penis are the same as those of the prostatic plexus with which it con¬ 
nects. The valves in these veins are exceedingly variable, and permit flow toward 
the sacral plexus. Showing the wide range of the injected dye fluid, one could 
mllou t] lc medium, fluoroscopically, entering the lateral sacral veins, into the 
'cins of the sacral canal and the wings of the ilia. The medium could be followed 

np the entire vertebral plexus, into intercostal veins, and even on into the cranial 

vault. 


a * son $ results clearly help to explain many otherwise bizarre osseous metasta- 
nf. r ° m P ros * at ' c carcinoma (see also, however, Willis, 2 " p. 592); that they are 
' m \ b * a ' 1Ce * n *^ 1C P resen * case ma . v become evident directly, 
drai *^ C ^' ere soems to be no constant direct connection between the portal 
ti(Mr '" C 1 °^ ". 1<: roc,osi £ m °id area and the pelvic veins, occasional communica- 
mcta. a,K ' ' ar ' a *' 011s ' n the venous system which could allow such a retrograde 
ai (i' -1 . *'" 1SIS aS ^ rom lower colon to the penis have been demonstrated often. 

3 j‘ l j^ r< ; cor( * e( l by anatomists in standard works. 
hWxi Unn " *' ie ^ alsalva maneuver (coughing, sneezing, straining at stool, etc.) 
Sincp q' 1 ' ' )0 sf l ue( 'zed from intra-abdominal veins into the vertebral system, 
'hi- Urtp ' ira l system is one of low pressure and apparently reversible flow, 
meivf, ' v '*b those set forth above offers logical explanation for such 

r ' as 0l ’ , ,lrn ' , l in the present case. One might, indeed, wonder whv their 
<u<0 "ot more frequent. 


R-it-cm n’ v r - V : Den mit. Wclinschr.. Ill: Sll-Slfi. 1910. 

Willi, j> V T> A ". I \ S,lrp - U2: 13S-U9. 1910. 

• *• 1 holopv Of Tumours. St. I.nuis: C. V. Mosl.v Co.. 191C 
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enema. The proctoscope was easily introduced and passed for a distance of J5 
cm. where a distinct obstruction was met. An ulcerating, friable, bleeding mass 
was seen. Biopsy (BFS&CH Acc. No. 42-1019) was taken from this mass, and 
reported as adenocarcinoma of the rectum (fig. 1, C and D). Roentgenographic 
studies showed a filling defect with constriction of the sigmoidal lumen. 

Because of the apparently hopeless prognosis, palliative colostomy was thought 
advisable, so preparation by repeated enemas and oral sulfasuccidine was begun. 
On August 26, 1942 a left paramedian abdominal incision was made. General 
exploration of the abdomen revealed no palpable liver metastasis, but a hard 
nodular mass, about 2 cm. in diameter, was felt in the region of the right crus of 
the diaphragm, and this was thought to be an evident metastasis. The distal half 
of the colon contained an unusually large amount of inspissated feces, due to the 
almost completely obstructing lesion, and the splenic flexure was almost sausage- 



Fig. 2 

like. When the redundant sigmoid was elevated a large tumor mass at the recto¬ 
sigmoid, extending through the bowel wall, was visualized, but there was no at¬ 
tachment to other viscera. Because of the impacted feces proximal to the tumoi a 
cecostomy was done. The general postoperative course was satisfacton, the 
cecostomy stoma being gradually dilated to allow repeated cnemata, "Well ga\c 
fairly good returns. At the time of the exploratory operation a large biopsj " J - 
taken from one of the penile nodules, and this also showed adenocarcinoma 
(BFS&CH Acc. No. 42-1082, fig. 2). 

Since it was believed that nothing further could be done for the paticn , "■ 
was permitted to go home on the twenty-first postoperative day. His tonc 
rapidly deteriorated, and he died at home, October 9, 1942, accoiding to a no 
from his physician. 


DISCUSSION 


A pattern exists in the distribution of penile metastascs from 
organs. The secondary tumors have most frequently occurred on 


other abdominal 

the dorsal aspect 
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PHALLOPLASTY 

WILLARD E. GOODWIN and WILLIAM WALLACE SCOTT 

From the James Buchanan Brady Urological Institute, the Johns Hopkins Hospital, 

Baltimore, Md. 

Plastic reconstruction of the penis after traumatic or surgical amputation has 
been reported by Bogoras (1936), Frumkin (1943-44), Bergman et al. (194S), and 
Henninger (1951). These authors have used abdominal tube flaps reinforced 
with rib cartilage and attached them to the penile stump in staged operations. 
They constructed the urethra either from a free split -thickness tube graft or by 
using skin from the new phallus. Bergman et al. made the urethra from the in¬ 
ferior portion of the new penis and then covered the defect with scrotal skin 
using the Wehrbein procedure. 

This paper is to report a new, simple technique in which the scrotum is used 
to const-met both the urethra and the new penis in direct continuity with the 
stump. The operation is applicable in any case where the urethral meatus is 
anterior and superior to the scrotum after amputation. It would not be possible 
in a case with permanent perineal urethrostomy. It should be reserved for adults 
where the scrotum has reached its maximum growth. It has been employed suc¬ 
cessfully in two cases after surgical amputation of the penis for malignancy. 


SURGICAL TECHNIQUE 

Hie plastic reconstruction may be undertaken at some time after the wounds 
of amputation are completely healed and the tissues are free from edema; or, as 
in case 2, the first stage may be done at the time of amputation if infection is not 
a factor. 


First stage. After meticulous cleansing of the scrotum and perineum, the urine 
( '' erted by temporary perineal urethrostomy and an indwelling catheter. 
... I 01 *he new urethra is constructed from midline scrotal skin using a 
uer.wh-Dtiplay technique (fig. 1). A racquet shaped incision is made around the 
uret iral meatus at the penile stump, and the distal ends of the incision are ex- 
vlierc ]" P ara llcl lines 15-20 mm. apart down the full length of the scrotum 
( j 1C - are joined by a right angle transverse incision. These cut edges are 
J a Ppro\imated over a catheter with continuous 00000 chromic catgut to form 
lie In Urp, ' lra "Inch is continuous with the old meatus. The new meatus now 
f ? 1 ' c bottom of the scrotum. The remaining scrotal skin edges and abundant 
which ti' rf lln ^ errn ' nef i anc l approximated in two layers over the new urethra 
the {■Lc'-Tl ' )Ur ' C< * * n *he scrotum. Interrupted fine plain catgut is used for 
' U ,l ' pr ' aiK l 'he skin is closed either with interrupted silk or silver wire 
Thr-h-i i • 111 'b’ot ics are used post operatively. As noted elsewhere (Goodwin and 
■np’ilv ,;;;, r ' rnpl0> ‘ SCT0 'al skin to cover a denuded penis, the abundant blood 
"!* ratbm < T \' C '" t ' ssup 'he adult scrotum make for rapid healing and ease of 
- U ,irc, h r °stomy catheter is removed on approximately the tenth 
thi ( ,•)!.), "t] 1 '' 'hri-f'oon thereafter the patient may leave the hospital voiding 
j, l< ,u " ,lro, hraat the bottom of his scrotum. The exact midline scrotal 
U| C <>f the Ln< Anc(.]p« I'rological S icicty. April 1, 10.T2 



902 


W. A. BOWERSOX AND J. B. FRERICHS 


SUMMARY 

An unusual case of retrograde metastasis from an adenocarcinoma of the recto¬ 
sigmoid area to the penis, the fifth in world literature, has been reported. 

The method of spread is believed to be through the vertebral veins. 

Anatomic and physiologic considerations held to be of importance in elucidat¬ 
ing the happenings in this case, and similar cases, are presented. 

ADDENDUM 

Since our manuscript was submitted, Cattell and Mace (J.A.M.A. 146: 1230, 
1951) have reported a case of rectal carcinoma with metastasis to the penis, the 
patient being a 9-year reclaim after removal of his tumors. Thus, our case is 
numerically the sixth of its sort. 

Veterans Administration Hospital, San Francisco 21, Calif. (J. B. F.) 
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The use of splints. Bergman et al. (1948) and Bett (1951) have described and 
discussed nature’s use of the baculum or os penis to assist in erection. All the 
authors who have written on plastic reconstruction of the penis have used car¬ 
tilage implants to produce rigidity in their cases. In one of our cases rib cartilage 
was used unsuccessfully due to curvature of the cartilage graft (case 2). In case 1 
an attempt was made in the first stage to produce a large splint with an implant 
of acrylic. This later had to be removed because it was too large and produced 
a pressure defect and draining sinus. 

Implanted acrylic prostheses have been successfully used elsewhere in the 
body, however, (Rea, 1943; Holt and Lloyd, 1948; and Judet, 1950), and it may 


A 


■-/ 


STAGE 


3 




r.fx urethra. C-.i. 
pbttlus ct icrctal 


KlWA I 

'V' A T 


srethn 


SECOND 

STAGE 

(CCnltrue«l) 



Pi r o c; I 

and (iT, r '_5 '° n!l s . . P®- -L > nc >sions are made on each side of scrotum to free scrotal skin 
ra-.v urctlin C ' a T? "i f° rn l new phallus. B, freed midportion of scrotum, containing 
•! is lifted upward. Ventral edges of this bulk of tissue are approximated. 

artifi 1 '' 1 , P , r0PCrly s ' la P e< l splints of acrylic can be successfully employed as an 
l^rl' 013 ,atu ^ lm ' n these cases. In our experience, four other patients have 
urethra" ° '. m ^' ants acr >'lic sphnts for other reasons (one after excision of the 
partiaT !" K C ° rpus s Pongiosum for tumor, and three* in an attempt to provide 
tn'er t VT' 0 ' 1 ^° r ^ 1C com P^ a ' n t' of impotence). Two of these patients have 
•‘■plintH V C aCI ^ ' K ' s P^' n * s W °P for over two years. In the other two cases the 
there w-T *° removc< l because of the patient’s intolerance to tliem although 
d 1 110 itlotice of unfavorable tissue reaction or damage, 
unified" ”r ,nite<1 S ° case -' ; °f Borgoras and of Bergman et al.. an 

vivtl,;, ln,ln ^ “fleet of some sort is necessarv if the new phallus is to serve for 
Aluug more than a waterspout or decoration. 

'-jury rod was a C3?c treated by Dr. Peter L. Scardino after traumatic spinal 
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skin is nearly hairless, and hair in the new urethra has not yet been a problem 
in these cases. 

Second stage. Several weeks or months later, after all edema lias subsided and 
healing from the first stage is complete, the second stage is undertaken. Warming 
the scrotum helps to produce maximum relaxation of the cremaster. A Foley 
catheter is inserted through the new urethra into the bladder and left in place. 
The second stage closely resembles the second stage of Cecil’s operation (194G). 



Fig. 1. First stage. New urethra is constructed from midline scrotal skin using Thiersch 
Duplay technique. New urinary meatus now lies at bottom of scrotum. 

Parallel or staggered zig-zag incisions are made on each side of the scrotum lat 
to the urethra and at least 8 to 10 cm. apart (fig. 2, A). These extend fiom t ie x 
of the penis down to the bottom of the scrotum where the new uret 11 a n ‘ 
is lifted free from its attachment to the rest of the scrotum. 4 be incisions 
extended through the subcutaneous fasciae and deeper to include some o 
redundant muscular and areolar tissue of the scrotum. The colds anc cs e • 
be exposed (fig. 2,5, inset). The freed midportion of the scrotum, containing 
new urethra, is lifted upward. The ventral edges of this mass of skin ana ~ 
are then approximated with silver wire sutures to form the new p ia us 
The scrotal defect is easily closed in two layers because of the excess skin. 
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in figure 3 taken when the patient returned for stage 2, two years later. The new 
urethral meatus lay at the bottom of the scrotum, and the patient was able to 
void well in the sitting position without soiling his clothes, but he desired and 
requested the final stage. This was carried out, as described and illustrated, on 
March 9, 1951. The satisfactory cosmetic appearance and functional end result 
as farasurination is concerned aieseen in figure 4. The need of a splint at hisage 
is slight and no further treatment is contemplated. 

Case 2. L. S., J. H. H. Xo. 292,636, B. L\ I. No. 33553, a 27-year-old white 
man, had simple amputation of the penis for a peculiar malignant tumor, prob¬ 
ably fibrosarcoma, on October 12, 1949. At the same time, using the experience 
gained from case 1, the first stage phalloplasty was performed as described pre¬ 
viously. In this instance, however, the freshly cut end of the urethra after ampu¬ 
tation was anastomosed directly to the new distal urethra made of scrotal skin. 
Fine chromic catgut sutures were used, and the approximation was made over a 
splinting catheter which was later removed. The postoperative course was un¬ 
eventful. 

On November 30,1949, the second stage operation was performed as described. 
' ertical instead of zig-zag incisions were used in freeing the new penis from the 
scrotum. 

Because the patient was young and desired to marry, it was decided to attempt 
,0 P r0( luce rigidity of the new phallus with a rib cartilage graft. This was done 
• anuary 24. 1950, with good immediate result. However, when most recently 
L° n in April 1951, he complained that the cartilage had curved on itself and no 

oncer served its purpose as a baculum. Removal and replacement of the present 
cartilage graft is contemplated. 


]j r . 1C reconstruction of an amputated penis has limited application. 

J' r' l0r P a tient concerned it may be a matter of greatest importance 
,,'.' ar< ot " a " e - The young man may wish a sexually potent organ as well as a 
tM ^"he man may desire decoration—and the comforts of a conven- 

Ik> off PX,ornal llr inarv apparatus. A simple method of phalloplasty, which can 
J ' Cr } 10 Potential amputee at the time penile amputation is proposed, mav 
fK!p 10 'he blow of such a proposal. 

SUMMARY 

w ntc<l C recon struction of the penis after amputation is pre- 

laytTs 0 f T Phalloplasty utilizes scrotal skin for the urethra and all 

vrvi;, • '- f ^ froI,i m in creating the penis. The use of splints of cartilage or 

- CM 1 ' is briefly discussed. 

;, . 7I - n /‘S'urpr r p, { rolonu; School of Malicinc. University of C'aliiomin at 

t/ i; 5 '^ (,r - £ - G; > ‘ - - • 

ii i.V tt'tchannn Brody l rolooical Institute. The Johns Hopkins Hospital 

fir. ir ' ' ■ 
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CASE REPORTS 

Cdse L W. K, J. H. H. No. 396,148, B. U. I. No. 39423, a 76-year-old white 
man, underwent Young’s radical amputation of the penis for carcinoma in August 
1946. The resulting short stump and urethra flush with the abdominal wall and 



Fig. 3. Case 1. After first stage phalloplasty. Note short penile stump and urethra 
formed from scrotum with the new meatus at the bottom of the scrotum. (Compare with 
figure 1.) 



Fig. 4. Case 1. A, end result after second stage. 13, end result; voiding. 


top of the scrotum proved troublesome to the patient who found it di cu 
void without wetting his clothing. On February 7, 1949, the first stage p ia ° 
plasty was carried out as described. The already ment ioned addition of an acn ^ 
splint at the time of the first stage proved unsatisfactory, and it had to ie r 
moved 2 months later. The excellent late result of this first stage operation is 
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CONDYLOMATA ACUMINATA OF THE URETHRA* 

ROBERT P. MORROW, Jr., Fellow in Urology, Mayo Foundation, JOHN R. McDONALD, 
Divirion of Surgical Pathology, and JOHN L. EMMETT, Section on Urology, Mayo 

Clinic, Rochester, Minn. 

We have been impressed by the fact that little work has been done on the 
subject of condylomata acuminata involving the urethra. Only a few authors 
have mentioned the lesion when listing various pathologic processes that affect 
the urethra, and fewer still have written on the subject. No real study of the 
condition with its clinical and pathologic correlations has been made. For this 
reason our interest in the subject has been stimulated. Accordingly, we have 
made a clinical and pathologic study of all such cases encountered at the Mayo 
Clinic. The results of this study, together with a review of the literature, form 
the basis for this paper. Special attention will be given to the clinical picture, 
the histopathology, and the prognosis. 


REVIEW OF THE LITERATURE 

Etiology. Many years ago Kaposi mentioned that “condylomata acuminata 
owe their origin to the specific irritation of the skin by the gonorrheal discharge 
flowing over it.” -Most authors of the time agreed with him, and for many years 
•'jphilis was thought to play some part in the etiology of these lesions. However, 
early as 1S3S Ricord stated that careful clinical observations would serve to 
differentiate syphilitic condylomata from those of the acuminata type. 

. rc - found that two thirds of liis patients with condylomata acuminata were 
tree from syphilis, gonorrhea, or other disease of the genito-urinary tract, and 
t tat 50 per cent had, or gave a history of, common warts. 

erruoa vulgaris, verruca digitata, verruca filiformis, verruca plantaris, ver- 
, Ka CI 'ilis, and verruca (condyloma) acuminata are the six varieties of warts 
01111 , ln m:m which are believed to be auto-inoculable and contagious. The 
•m.atnc micro-organism has not been definitely identified but it is considered 
T most authorities to be a filtrable virus. 

b i‘t v Car5 :Ls fS95 Judassohn demonstrated the contagiousness and transmissi- 
a ° by successful inoculation experiments. Since that time several 

Two f ^' n ' Cr '"’ ^ erra f ^ He :u 'd Ivingery) have duplicated his work. 

"'omen 0I> ’ ° r < ‘ on * T ^ JU *’ n S factors, having specific reference to etiology in 
tlrg T 7 hr0,lic va S>nal discharge and pregnancy. Almost, all authors agree 
profu. n '' ° niata flcl| minata arc more frequently seen in women with chronic, 
'or in '; v '‘ lglnal discharge; Counseller and co-workers call attention to this fac- 
f ,i,t .| r t ° ‘ irt 'cles. f-l ove r. Phaneuf, Wilson, Benschine, Footer, and others point 
! ; . rco 'f° m ata acuminata grow rapidly during pregnancy. In some cases 

.'j 1 ' developed during pregnancy have completely disappeared, 

unipr, after delivery. These men say that increased hyperemia of the 

•'bri'lcmrnt n f _. .. . 

acuity ot the Graduate School 
requirements for the decree of 


'*•" I'aivcr.hVnf -‘ubmitted hv Dr. Morrow to the Faculty of tl 
■''-*ti» 0 f Srir-Hr,. j, ( ln partial fulfillment of the requirement 
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variety of opinions as to the treatment of eondylomata acuminata. The recom¬ 
mended treatment varies from that based on ideas of spontaneous disappearance 
to electrocoagulation, radium therapy, and the application of podophyllin. 

Since Kaplan’s original work with podophyllin in the treatment of condylo- 
mata acuminata many authors (Cohen; Culp and Kaplan; King and Sullivan; 
MacGregor; Reich, Xechtow and Rubenstein; Sullivan and King) have dupli¬ 
cated his findings. All authorities indicate that podophyllin is extremely effective 
and almost specific in the treatment of this condition. 

Podophyllin is described by Cook and La Wall as an amorphous powder vary¬ 
ing in color from light brown to greenish yellow, turning darker brown when 
exposed to heat or light. They speak of it as having a bitter taste, being irri¬ 
tating to mucous membranes, and forming the base for many proprietary “liver 
pills.’’ Wood and Osol describe its active principle as a resin of the mandrake or 
May apple. 

Biberstein has done some interesting work with vaccine therapy and says 
that this form of treatment is indicated at times when other methods have 
failed or are not practical. Wolters and Hesseltine have advocated radium therapy 
for these lesions. 


PRESENT STUDY AND COMMENT 

1 he cases for this study were obtained by reviewing the records of all urethral 
lesions seen at the Mayo Clinic in which it was felt a diagnosis of eondylomata 
acuminata could possibly be made. To accomplish this, both the history and 
pathology files were used. Cases studied included those in which the following 
*; l x ' of diagnosis had been made: eondylomata acuminata, inflammatory le- 
i 1011 '" general, papillomas, epithelial hyperplasia, carcinoma in situ, and all 
ou-grade (grades 1 and 2) papillary epitheliomas. In all, 61 cases were selected 
or die study and multiple sections of each specimen were made for microscopic 
(summation. ^ ’his group, 27 proved to be cases of eondylomata acuminata. 

10 'use records of this group of 27 patients were carefully studied and follow-up 
itters wore sent to each patient. 

^ " as no ’ within the scope of this study to place particular emphasis 
’ K ctiologie phases of eondylomata acuminata. However, special attention 
(■),. *° as ' 0( 'iated diseases of the genito-urinarv tract: chronic vagina! dis- 

111 " omol b chronic prostatitis and stricture in men. gonorrhea and 
'''Iih" : f "r ^ l( ' a? ' ot ' atc d diseases we felt worthy of special note. Although 
'irotlit-' ' K ° < ^ soases "ere noted along with eondylomata acuminata of the 
i ir ‘!’ " cro ' ,n; dde to correlate anv of these or other diseases as definite 
facto* i„ ,his condition. 

dmil-tr l' 1 ^* * (m< *' hmiata acuminata of the urethra may lie associated with 
the ,.. 1M ' M,II> 0,1 ^ lf ‘ "‘‘"ttalia, this is not necessarily the case. In 7S per cent of 
t 1()I • ,' ll< u ^ ’here were no other demonstrable lesions on the genitalia. In 

C ,'? ' ' aM ' " ( ’ rc> ’here warts elsewhere on the bodv. 

1 ' t'dyloniata acuminata i, 


ftiologic probh 


involving the urethra do not appear to present any 


•ms or throw any light on the subject in general. \V 


e agrtv 
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pai ts, plus some hormonal factor, is probably the explanation for this peculiar 
action of these lesions during pregnancy. 

Incidence and' clinical 'picture. Authors agree that condvlomata acuminata 
may be seen in any age group hut are much more common between the ages of 
15 and 40 years. It is understandable that men working with different age groups 
quote varying figures as to the over-all incidence. Authors (Creadick; Rulison; 
Wolters and Hesseltine) quoting figures from civilian hospitals and outpatient 
clinics indicate that the lesion is quite rare, whereas authors (Culp and Kaplan; 
Gersh) quoting statistics gathered in the Army during World War II indicate 
that such lesions are rather common. All agree that urethral involvement is rela¬ 
tively rare. 

Culp and Kaplan in 1944 reported 200 cases of condylomata involving the 
genitalia in soldiers; of this group 10 patients presented urethral lesions. Under 
similar circumstances Gersh reported on 130 patients, 7 of whom presented 
lesions within the urethra. 

Goldenberg in 1891 reported a case of condylomata acuminata involving the 
urethra in a 24-) r ear-old man. The presenting symptom in this case was a chronic 
urethral discharge. Since that time several authors (Jacobsen and Jones; Jacob- 
sohn; Kingery; Lazarus; Morrow; Palmer; Reich, Nechtow and Rubenstein) 
have reported practically every symptom referable to the urethra as being seen 
in such a group of patients. The chief symptoms reported were discharge, fre¬ 
quency of urination, dysuria, hematuria and urethral bleeding, difficulty in void¬ 
ing or a forked stream, dribbling, and a urethral mass which was either palpable 
or which presented at the meatus. 

Histopatliology. Ash and Friedman give a very clear-cut and concise descrip¬ 
tion of this lesion. They mention the deep Assuring of the acanthotic, hyper- 
keratotic or parakeratotic surface layer and state that this is responsible for flic 
characteristic cauliflower appearance. These authors say that multiple branching 
of the stalked processes and the large amount of epithelial tissue, in proportion 
to the scarcity of the poorly vascularized connective tissue, distinguish condj lo- 
mata from true fibro-epithelial papilloma. 

Reich, Nechtow, and Rubenstein call attention to the chronic inflammatory 
reaction of the stroma and state that lymphocytic and plasma-cell infiltiafion is 
always present. 

Ormsby and Montgomery point out that many mitotic figures are seen in 
these lesions and that the high degree of acanthosis often results in the cn oncou. 
diagnosis of epithelioma. . ... 

Loewenstein gives a very interesting discussion in writing on carcinoma-1 c 
condylomata acuminata. In this group of lesions the microscopic picture is cx^ 
actly the same as that of other condylomata acuminata, but the former lia\e a 
tendency to spread along the surface and even to penetrate the deepei 
Loewenstein says that this is not an active infiltration but is simpl} due to < 
placed condyloma tissue. He states that there is never any involvement o ' r ' 

sols, or metastasis. . 

Treatment. In reviewing the literature one is quite fascinated b\ t u 
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near the meatus, the symptoms usually were confined to urethra! bleeding or 
the patient noted the growth. In those cases in which the lesions were more re- 

? «- ~ -V4T>0?' : t- 11 

■ * OV «?.'*-» ■ f 

;v #. 

ft . v * «• r . y.-: 

1 Kl t • it O <• A > 







t 

/s0--.V <0. .vu 




Ik ii,'* u \l orna *J acuminata, c. General pattern of epitlielium and its relationship to 
'-• o\v[in f !)[* nn . °V n 250». b. Cellular detail from stalk to surface (bottom to top) 
•>Iin :>•'■} f* Infiltration by polymorphonuclear leukocytes ihema- 

X f,;,r in Typical mitotic furure in the center of fi«dd <hematn\ybn and 


.; mt ' :i, u> the other symptoms mentioned were more pronounced. 

' 1 ' . the more extensive the growth, the more .-evere the -vnm. 
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with the literature that the infectious nature of warts seems to have been proved 
and that the etiologic agent is probably a virus. As is stated in the literature a 
definite history of contact is difficult or impossible to ascertain. 

Incidence , sex and age distribution. The relative rarity of this lesion is clear 
from the few cases cited in the literature and the small number of cases in this 
series. In our group the lesions were fairly evenly distributed as to sex, although 
the male urethra was involved slightly more often. The ages of the patients 
varied from 2 to 61 years with an average age of 40 years. Sixty-five per cent of 
the patients were under 50 years of age. 

Table 1. Symptoms in 27 cases of condytomala acuminata of the urethra 


SYMPTOMS 

CJSES 

per cent 

Burning, frequency and urgency. 

22 

SI 

Hematuria and urethral bleeding. 

10 

37 

Growth noted in urethra. . 

10 

37 

Urethral discharge. 

7 

2G 

Change in character of stream. . 

6 

22 

Fistula formation. . 

1 

4 

Dvspareunia. 

1 

4 

None. . 

1 

4 





Table 2. Location of the lesion 


LOCATION' 

CASES 

PER CENT 

Just inside meatus. . . 

13 

4S 

2-2.9 cm. from meatus. . 

S 



3 

11 


3 

11 


0 




--- 


27 | 

100 



----— 


Clinical picture. When condylomata acuminata involve the urethra, nostmp 
tom or group of sjnnptoms seems to be specific. As one would expect, a mos 
any symptom referable to the urethra was noted in this group of patients. 

The most common symptoms noted were those due to urethral in itation, 
namely, frequency, burning, and urgency of urination. Such symptoms " e 
noted in 81 per cent of the cases. In 37 per cent hematuria and uretlnal > cet JJj£ 
were the presenting symptoms, and in the same percentage of cases the pa ic>^ 
noted the growth presenting at the meatus or felt the lesion along the ure ^ 
Urethral discharge and some change in the character of the urinarj stieum 
other symptoms frequently noted (table 1). 0 f 

The duration of symptoms was quite variable. One patient c a u- o 
symptoms for 15 years, but the average duration was 6 to 12 mont ).-• 
seemed to be no specific group of symptoms referable to the sex nno ' ct 
The location, size, and number of the lesions apparently ha\ c a t c ^ 
lationship to the clinical picture. When the lesions were limited to t ie u 
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'Flic only reported complication resulting from treatment was that of a man 
in whom a urethral stricture developed following radium therapy that had been 
administered elsewhere (table 3). 

At this point it would seem appropriate to point out that practically all au¬ 
thors (Clark) writing on carcinoma of the urethra state that these lesions present 
a much better prognosis when the anteiior portion of the urethra is involved than 
when the lesion is located in the posterior portion. Since condylomata acuminata 
primarily involve the anterior portion and at times are difficult to differentiate 
from carcinoma, one has to speculate that possibly some of these cases of car¬ 
cinoma include cases of condylomata acuminata. This would account, at least 
in part, for the marked difference in prognosis between lesions involving the 
anterior and posterior portions of the urethra. 

Treatment. It is not within the scope of this paper to make a critical and de¬ 
tailed evaluation of the various methods of treatment. However, we should like 
to draw a few general conclusions which we feel are essential in the proper care 
of patients with condylomata acuminata. 

Table 3. Follow-up and survival studies 


Total. 

Condition followed 

Condition followed 5 years or more - 
IJocttrrctice 

Complications from treatment . 
five-year survival 


21 

1 

1 

21 


■4 

4 

103 


o feci that it is imperative to evaluate the condition of the entire urethra 
art.ulK In means of a urethroscopic examination when any part of it is sus- 
! f ; tH -°. f ' K '' n ~ ' nv( d v ed with condylomata acuminata or any other type of 
•ti v' 1 ■ i 10 exact location of the lesion or lesions should be noted along with 
C c\i((iho of fixation or infiltration. If the lesion is limited to I lie posterior 
notij" ° .^ K * lirc *!' ra alone, one should immediately suspect carcinoma. As 
I’HMouslv, in this series not a single patient showed involvement of the 
n >r portion of the urethra alone. Of course, anv cross evidence of infiltra- 
‘J "' ,mM for carcinoma. 

mil n !• ', ir< ' n 'l ,ct , ' on Cho urethra adequate tissue should be removed for 

h -'mv (Naln ''i:ition. If the characteristic features, as pointed out in the 

1. ut.oair description, are kept in mind, one should not confuse this lesion 
1,111 f ”irciiinm«» _ i 

sions. 

acuminata has been definitclv established 


'an'iunma or other urethral Iesioi 

.•mv'l',',, I! r,f condylomata a 

'hnVu V 1 :in< ' e;!S 'l- v applicable method that will completely destroy the 

-ii,.,,: 1 ‘. . ’* accejttablc. In this series all but 2 patients were treated hv fill- 

. electro'Urgical unit. In 2 cases in which there was extensive 

-'Caient ot ti,.-.• .... . .. 


.■■'caien; of ,| 1( . , 
result.. 


■ntirc urethra, radium therapy was employed with a 


appar- 

i- ;)•,,! i ' M, In ' be almost specific for condylomata acuminata 

. t‘Catincut of choice. It would scent that in fission' involvin'' 
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One of the most striking, and we believe one of the most significant features 
of this study, is the fact that the anterior portion of the urethra was involved 
in 100 per cent of the cases. In 3 cases, or 11 per cent, the entire urethra from the 
meatus to the vesical neck was involved. In no case was the posterior portion 
of the urethra involved alone (table 2). 

Hislopathology. As has been previously mentioned, 61 suspicious lesions of the 
urethra were studied. Of this number, 27 were condylomata acuminata. In all 
microscopic sections special attention was given to the character and pattern of 
the surface epithelium and its underlying stroma or stalk. A careful study rela¬ 
tive to cellular detail and mitosis was also made. Whether the lesions had a 
tendency to infiltrate was also noted. 

In general these lesions are characterized by large, irregular infoldings or 
Assuring of the thickened surface epithelium. The stalk is very small and scanty 
in comparison with the proliferative surface epithelium (fig. 1, a). The surface 
epithelium presents unusual keratinization. Just beneath the surface large clear 
cells may be seen. These are believed to be cells in which the keratin has been 
dissolved out by the fixing process. Although the epithelium is quite cellular, 
all cells are arranged in a very orderly manner (fig. 1, b). Mitotic figures are 
present and they, along with the other changes mentioned, are often the pitfalls 
in diagnosing these lesions erroneously as carcinoma (fig. 1, </). One of the most 
striking features noted in these sections was the marked leukocytic infiltration. 
The polymorphonuclear leukocytes were by far the most prominent infiltrating 
cells noted (fig. 1, c). In no case was there an}' tendency for the lesion to involve 
surrounding tissues or vessels. 

In contrast to this lesion the papillary epitheliomas present small, frail, papil¬ 
lary projections of the surface epithelium. The stalk is rather prominent in its 
relation to the epithelium. Leukocytic infiltration is not noted. These lesions aie 
malignant and do infiltrate vessels and the surrounding tissues. 

It is felt that if the features just mentioned are kept in mind, one will not 
confuse this entirely benign lesion of the urethra with carcinoma. 

Follow-up and survival studies. The follow-up struly confirmed the clinical an 
histopathologic impression that these lesions of the urethra are entirely benign 
and present an excellent prognosis. 

Although the total number of patients in this series was 27, only 23 were tracer, 

4 patients did not respond to repeated communications. Of the 23 traced patients, 

2 had had their original examination within the previous 2 years, so that a( e 
quate time had elapsed to permit accurate evaluation of the condition o on. 

21 of these patients. 

In the 21 cases in which the patient’s condition was followed for at <*i 
years, the survival rate was 100 per cent. The longest time a patient in 
group was followed was 23 years. , 

We were rather surprised that the recurrences were not more prevalcn . 

1 of the 23 patients showed any recurrence. This patient, a man, notec 1( nHI ^ 
lesions 6 or 8 weeks after treatment. In answering the inquiiics 3 3ours a 
stated that these lesions were still present but were not troubling him. n 
oral health was good. 
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the urethra which are extensive or are far removed from the meatus, the accurate 
application of this solution might present some problem. 

Because of some tendency to recurrence (4 per cent in this series), the condi¬ 
tion of all patients should be followed for a period of sLx to twelve months. 

Whatever form of therapy is employed in these cases one important factor 
should be kept in mind: the lesion is benign and should not be overtreated; with 
destruction of too much tissue, fistula or stricture or both may result. It would 
seem advisable to treat the lesion several times rather than cause a fistula or 
stricture of the urethra. 

The cardinal point to remember in handling these urethral lesions is to make 
an accurate diagnosis and then treat the condition conservatively. A radical 
operation should never be done for simple, uncomplicated condylomata acumi¬ 
nata of the urethra. 

SUMMARY AND CONCLUSIONS 

This paper is based on a complete review of the literature and a review of the 
records of 27 cases of condylomata acuminata of the urethra encountered at the 
Mayo Clinic, including follow-up of patients and study of microscopic sections 
of pathologic specimens. 

No specific etiologic factor has been demonstrated. The contagious and in¬ 
fectious nature of the lesion seems to have been established and the causative 
organism is probably a filtrable virus. A histoiy of contact is difficult or impossi¬ 
ble to demonstrate in most cases. 

These lesions are usually seen in the younger age groups. The average age in 
our series was 40 .years. The chief symptoms noted were those of urethral irrita¬ 
tion, namety, frequency, urgency, and burning on urination. Urethral discharge, 
hematuria, and urethral bleeding were other frequently noted symptoms. 

The location of the lesion in the urethra is most important. In 100 per cent 
of the cases in our series the anterior portion was involved. In 11 per cent the 
entire urethra was affected, but in no case was the posterior portion involve! 
alone. One should be very skeptical of the diagnosis of condylomata acuminata 
when only the posterior portion of the urethra is involved. 

Adequate study of the urethra and microscopic sections of tissue removed arc 
essential for an accurate diagnosis. Because of the cellular nature of this lesion 
and the presence of mitotic figures one must be ever alert to differentiate it from 

carcinoma. . 

Condylomata acuminata are definitely benign lesions and should be trea 
as such. Radical surgical treatment should never be given for a simple, uncorn^ 
plicated lesion. Any form of therapy that will completely destroy the IpsI ° 11 
acceptable. Care should be taken not to produce a fistula or a stricture o 
urethra. Because of some tendency to recurrence, the condition of these pa ien 
should be followed for 6 to 12 months. 
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lymphogranulomatosis (Hodgkin’s disease) and the disease they were studying. 
It was not until 1925 that Frei- by the introduction of a specific skin antigen 
paved the wav for accurate identification of this disease. Proof that the disease 
was caused by a filterable agent transferable to monkeys by means of intra¬ 
cerebral inoculation was furnished by the Swedish group of Hellerstrom and 
Wassen in 1930. In 1940, Hake, McKee, and Shaffer 3 cultivated the viral like 
agent in the yolk sac of the embryonated chicken’s egg. This resulted in the pro¬ 
duction of a concentrated suspension of elementary bodies, and by using these 
newer techniques, a highly purified specific antigenic agent was prepared, which 
is now used for a specific complement fixation test. 


CLINICAL PICTURE AND DIAGNOSIS 

The first clinical manifestation of lymphogranuloma venereum is a primary 
lesion appearing about 7 to 12 days 4 (up to 21 days) after infective exposure and 
usually located on the genitals although occasionally occurring extragenitally. 
This lesion which is transient and inconspicuous most often occurs as a small 
herpetiform vesicle or ulcer which in the male is seen on the shaft or glans of the 
penis near the coronal sulcus, while in the female it may appear on any part of 
the vulva, but is located most commonly in the region of the fourchette. It dis¬ 
appears in a few days without causing constitutional symptoms. Other primary 
types which may be seen include a syphiloid, nodular and infiltrated type as well 
as an occasional primary balanitis or urethritis. Primary lesions have been noted 
in from 3 to 53 per cent of cases in different clinical series. 

The next stage in the usual evolution of the disease process in the male and 
fhe one which can be easily confused with incarcerated femoral hernia is the 
phase of acute inguinal lymphadenitis. This occurs 10 to 30 days after the ini¬ 
tial exposure but occasional!}’ may be prolonged up to 50 days or more. It is this 
inguinal adenopathy and associated pain which often first calls attention to the 
tsease. Adenopathy was unilateral in about 40 per cent of one series of cases 5 
ut m other groups has been unilateral in up to 70 or SO per cent. These nodes, 
u 'j Bre terete and freely movable under the surface of the skin, rapidly 
adherent and coalesce. This results in an inflammatory mass over 
d° S ' :m rna ' 1 ' * a ' :e 011 a dushy red tint and subsequently undergo suppura- 
n an sinus formation. A few glands, however, apparently swell and regress 
the 3 ^ 0013 ^'' TV *^ 0U ^ suppuration. Healing is usually accompanied by scarring 
^ ^ubo. Pathologically 6 the lymph nodes reveal acute and chronic 
widotT^i 011 Ema d discrete areas of necrosis surrounded by densely packed 
afi'kirl p 1 ? e ^ s '.^ !e Purulent- discharge from such a bubo was the source of the 
rci antigen. This type of inguinal infection although commonly sc 
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u-ual!y located 


m women due to the fact that the primary lesion in the female is 


mtravnginallv and therefore the infection, carried by lymphatic 
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Lymphogranuloma venereum is a widespread communicable disease almost 
always acquired through venereal contact and caused ly a specific filterable 
agent which falls into the psittacosis group of infectious agents. Synonyms which 
have confused the accurate identification of this disease include Ivmphopathia 
venereum, climatic bubo, venereal bubo, tropical bubo, strumous or scrofulous 
bubo, poradenitis, venereal lymphogranuloma, esthiomene, nontuberculous gran¬ 
ulomatous lymphadenitis, lupus vulvai, fourth venereal disease, sixth venereal 
disease, Nicolas-Favre disease, malady of Durand, and others. Confusion with 
two other diseases, granuloma inguinale and lymphogranulomatosis (Hodgkin’s 
disease) is an error which is too often made. 

In the United States the occurrence of this disease has been in the past largely 
confined to the Southern Negro; however with the mass movement of popula¬ 
tion groups brought about by military service and war industry there is every 
indication that the condition is becoming more common in a-eas where it has 
rarely been encountered before. Early diagnosis of this disease by the Frei in- 
tradermal test and/or the complement fixation test has assumed a new impor¬ 
tance because of the therapeutic effect of aureomycin and other new antibiotic 
drugs. 

Interest in lymphogranuloma venereum by the surgical service at this hospital 
has been recently stimulated by 2 cases of inguinal bubo having been admitted 
to the hospital with a mistaken diagnosis of incarcerated femoral hernia. I he 
purpose of this paper is to present these 2 cases and two other cases of chrome 
lymphogranuloma under observation in the last .year. 

A brief review of this disease will be given including its differential diagnosis 
from incarcerated femoral hernia and newer concepts of therapy. 

Air analysis of the reported incidence of this disease in the Wichita-Sedg" ic 
Count 3 r area and the State of Kansas is also included together with its imphea 
tions. 


HISTORY 

Infectious buboes apparent.^ unaffected br r conventional antithetic fi ier ‘T- 
have been described by numerous investigators back as far as 1786. In • ’ 

Durand, Nicolas, and Favre 1 published their results of a long peiiod of 
a group of cases of this disease which they unfortunately teimed -' m l ^ 
granuloma inguinale” because of the similarity between the histologic picture 

Published with permission of the Chief Medical Director, Department ofor 
Surgery, Vetrans Administration, who assumes no responsibility for opinio 
conclusions drawn by the authors. , , > e p ;1 ri-, 

1 Durand, M., Nicholas, J. and Favre, M.: Bull, et mem Soc. mod. < ■ 

35 : 274. 1013. Prior translation. 
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Past history and system review were noncontributory. Physical examination 
on admission to the surgical service revealed a well nourished, ambulatory 
man who apparently had an upper respiratory infection. Both ear drums were 
slightly reddened, tonsils were enlarged, lobulated, and injected. Examination 
of the chest and heart were within normal limits. Examination of both inguinal 
areas revealed small external rings without impulse on coughing. In the left 
inguinal area, there was a subcutaneous mass somewhat flattened about 3 by 2 
bv 1 cm. in size which was slightly movable. It lay lateral to the external ring 
directly over Poupart’s ligament, and had a solid rather than cystic feel. No 
lymph nodes were palpable in any other areas of the body. The initial impression 
of the examining physician was that the patient had an upper respiratory in¬ 
fection with inguinal lymphadenopathy on the left, possibly due to trauma, al¬ 
though a femoral hernia containing omentum could not be positively ruled out. 
Temperature on the day of admission was 101.2F, pulse 100 and respirations 
18. Initial laboratory work revealed a negative serology, essentially normal 
urine, and a white count of 11,250 with 61 polys, 23 lymphocytes, 14 monocytes, 
and 2 eosinophils. Red blood count was 4,670,000. The sedimentation rate was 
21 millimeters per hour. 

The patient was observed for a few hours and seemed to show no evidence of 
intestinal obstruction or of acute intra-abdominal disease. The history was care¬ 
fully renewed and the information then elicited that the patient had been in 
Cuba approximately 5 rveeks before, at which time he had had intercourse with 
a native. N o condom was used although a prophylactic kit was employed fol¬ 
lowing intercourse. No penile lesion had been noted at any time. With this new 
information available, a tentative diagnosis of lymphogranuloma venereum was 
madeand the patient placed oncrysticillin 300,000 unitstwice dailyand chloromy- 
cetin 250 milligrams every 4 hours. A Frei skin test was made and was a border¬ 
line positive. The heterophil antibody test was negative. Complement fixation 
tests for lymphogranuloma venereum were 4 plus in all dilutions through 1 to 
•’-0, 1 plus in a dilution of 1 to SO, and negative in a dilution of 1 to ICO. Sub¬ 
sequent complement fixation tests revealed the same results. Total proteins were 
S.7 with an albumin-globulin ratio of 5.9 to 2.S. On July 26 Chloromycetin was 
discontinued and aureomycin 250 mg. 4 times daily was started and carried 
through July 30. On August 3, crysticillinwas discontinued, and since the adenop- 
at it in the left groin had regressed and appeared stationary as a small nodular 
area, it was felt that the patient had achieved quiescence of his disease. He was 
therefore discharged on August 6, 1950. 

He was re-admitted to the hospital August 21, because of a recurrence of ten- 
er, swollen lymph nodes in the left inguinal area. Interval history revealed that 
ie i.v been well until August 17, four days prior to rc-admission at which time 
t'Ml , rnt ’ * n ^ lc inguinal area recurred. Physical examination was essen- 
U . !LS 0: ' ^ 10 previous admission except for the left inguinal area which on this 
0< rm'-uin Miowed a group of enlarged tender nodes. Generalized lymphadenop- 
, lncl ' 1( hng axillary and epitrochlear nodes was also noted. The largest of 
w ymp i nodes in the left inguinal area was It cm. in diameter. Serology was 
‘ ~'»n negative as was the urinalysis. White count was 11.250 with an osentiailv 
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drainage, spreads posteriorly to intrapelvic glands where manifestations of the 
disease first become evident. For the description of the anorectal type of infec¬ 
tion with proctitis or proctitis and stricture formation, the reader is referred to 
more detailed works. 4 - 7 > 8 - 9 -1°- n . 12 

Suffice it to say here that the disease tends to become chronic and may be seen 
in this form on the genitals, in the pelvis, in the rectum, in the joints, in the 
urethra, in the bladder, in the eye, in the brain, in the pleural cavity and else¬ 
where. Lymphogranuloma venereum in the acute early inguinal stage is usually 
associated with headache, fever up to 104F, weakness and malaise. Anemia and 
hyperproteinemia 13 may be noted. The Frei intradermal test, which is considered 
diagnostic, is a simple skin test which may be carried out with either the original 
Frei antigen or the newer yolk sac preparations. A positive test (a papule of 7 
mm. or greater in diameter at the end of 48 to 72 hours) signifies either present 
or past infection with the agent of lymphogranuloma venereum and is 95-100% 
accurate. 14 This test becomes positive 7 to 40 days after the appearance of in¬ 
guinal adenitis and should be repeated if found negative early in suspected cases. 
Complement fixation tests are readily available with yolk sac suspension antigen 
(lygranum antigen), and the correlation of findings from these tests with find¬ 
ings from the intradermal tests are high. 15 Although more difficult to perform, the 
complement fixation tests are probably of more value since they do give some 
clinical indication as to the activity of the disease. It has been shown that a 4- 
plus reaction in dilutions of 1 to 5 is of positive diagnostic significance for previous 
infection, while 4-plus agglutination in titers of 1-20 or 3-plus in titers of 1-40 sug¬ 
gests recent or acute disease. 15 Complement fixation may be encountered in init¬ 
ial dilutions of serum as high as 1 to 320 and occasionally higher. 


CASE REPORTS 

Case 1 . H. R., a 23 year old white male aircraft worker, was admitted to the 
hospital on July 22, 1950, with the chief complaint of a tender mass in the left 
inguinal area. He had attributed this soreness to trauma from leaning against a 
rail while at work. Two days before admission, he had a sensation of fullness in 
the left inguinal area associated with chills and fever. A small lump was felt the 
next morning and the day after that a definite lump was present in the e t 
inguinal area which was tender and painful on walking. He consulted a ph) sician 
who told him that he had an incarcerated femoral hernia which would require 
immediate operation and he therefore presented himself at the hospital for sur 


gery. 
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15 Axelrod, S. J.: Am. J. Svph., Gonorrhea, and Venereal Dis., 26:4(4, in-- 
“ Luger, N. M.: Am. J. Syphilis, Gonorrhea and Venereal Dis., 34:351, uw- 



LVWIPHOGRANULOMA VENEREUM 


92 


showed an occasional white blood cell but was otherwise normal. Serology wa 
negative. Heterophil antibody test was negative on two occasions. 

The patient’s temperature ranged from 100 to 102F for the first week afte 
which time he became afebrile and remained so for the subsequent period 0 
hospitalization. Frei test was equivocal on March 19, but was strongly positiv 
on April 2. The patient was treated with aureomycin 250 mg. q.i.d.; crysticillii 
300,000 units b.i.d.; and sulfadiazine gm. 1 q.i.d. for a period of 6 weeks. Th 
nodes decreased slightly in size and tenderness under this therapeutic regime: 
with the exception of one large node in the left inguinal area. Because of the pei 
sistence of this node, a left inguinal gland dissection was done on April 10, 1951 
and all of the nodes removed en bloc. Postoperative course was satisfactory 
although the wound had to be aspirated on two occasions because of small col 
lections of serum. The generalized adenopathy gradually diminished. Pathologi 
report on the excised lymphatic nodes revealed chronic lymphadenitis with focr 
necrosis of lymph nodes consistent with lymphogranuloma venereum. At th 
conclusion of his 6 weeks of aureomycin and sulfadiazine therapy, the patien 
was asymptomatic and had only a few residual small shotty nodes in the lef 
inguinal area. The site of excision was soft and nontender and the operativ 
wound was well healed. The patient was therefore discharged on May f 5, 1951 
with the recommendation that he return for re-evaluation in one month. 


Case 3. A third case of far advanced lymphogranuloma venereum with mu 
tiplc perineal sinuses and a rectal stricture was also treated on the surgical sen 
ice at the YA Hospital, "Wichita, Kansas, from July 5, 1950, to July 16, 1951 
He was a Negro and his Frei test was strongly positive for lymphogranulom 
venereum. Complement fixation studies were not done. 


Case A fourth patient with lymphogranuloma venereum is in the hospit: 
at the present time and is being treated for a progressive stenosing urethriti: 
He is also a Negro and both his Frei test and complement fixation tests are pos 
five; the latter in a dilution of 1 to 5. 


DISCUSSION 

In regard to the first 2 cases presented here, it- is interesting to note that neithi 
gaie a history of a primary lesion. The Frei test was negative or equivocal i 
Oi l cases on admission to the hospital but subsequent testing showed a definil 
poutne reaction. Both cases were believed to have complicating upper respin 
ory infections upon admission to the hospital because of malaise, fever, rhiniti 
C ; C " n r< y ar( l to the differential diagnosis between an incarcerated femoral he 
tua, particularly an incarcerated femoral omentocele, and a solitary lymph noc 
°‘ ^ 10 leraoml ring, physical findings help but little. Bailey” stab 
ilV*’.- 11 . 1,0 °' )V '° US causc f° r regional lymphadenopalhy is present, such as £ 
no nt f r S ° n the 1COt ’ anQrct 'tal, genital, or perineal areas, there a: 
. - a signs which will elucidate the difference. Bilateral lymphadcnopatl 

Y.lby: I’hyfir-1 in Clinical Surperv. Baltimore: Williams & WiU,i n «, W,G. 
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normal differential. The Frei skin test was repeated and was clearly positive 
(8 mm). Heterophil antibody test on this occasion remained negative. On August 
23, the patient was taken to surgery where, under local anesthesia, one of the 
left inguinal lymph nodes was biopsied. Microscopic examination revealed 
chronic inflammation of the lymph node, nonspecific in character. Complement 
fixation tests were obtained from the Communicable Disease Center of the United 
States Public Health Service, Chamblee, Georgia, and were positive in a dilu¬ 
tion of 1 to 128 with Lygranum antigen. The patient was again started on aureo- 
mycin on August 25 receiving 250 mg. 4 times a day for 5 weeks, as well as sulfa¬ 
diazine 1 gm. 4 times a day, for the same period. Under this regimen the nodes 
and induration rapidly disappeared from the left inguinal area and the patient 
became asymptomatic. He was discharged well on September 29, 1950. 

Case 2. Mr. D. G. was first seen at the hospital on March 17, 1951, in the ad¬ 
mitting department and was sent to the surgical service with a tentative diag¬ 
nosis of incarcerated femoral hernia. He was a 26 year old Negro, married porter 
whose chief complaint on admission was a painful lump in the groin first appear¬ 
ing on March 7 about 10 days prior to admission. No tenderness was noted at 
that time although the lump continued to enlarge during the following week. 
On March 15, two days prior to admission, it became painful and markedly 
tender to touch. There was no associated nausea, vomiting, change in bowel 
habits, urinary difficulty, or other symptoms except for mild rhinitis. The pa¬ 
tient had had one previous episode of swollen glands in 1944, several weeks fol¬ 
lowing an episode of gonorrhea. At that time a Frei antigen test was apparently 
negative. He also gave the history of extramarital sexual contact 3 weeks prior 
to admission. No contraceptive agent or prophylaxis was used. No history of a 
penile lesion was given nor any evidence of dysuria or urethral discharge. 

Past history was essentially negative except for recurrent sinusitis. System 
review was entirely negative except for the complaints noted in the present ill¬ 
ness. Physical examination on admission revealed a well developed, well nour¬ 
ished Negro who appeared acutely ill. Temperature was 102F, blood pressure 
112/86. Head and neck were essentially negative, as were the heart and lungs. 
There was a small umbilical hernia present. No abdominal tenderness was noted 
although the entire left groin was tender. No inguinal hernias were present. An 
enlarged, markedly tender mass measuring approximately 21 cm. in diameter 
presented in the left groin. It was freely movable, gave no pulsation on coug 
ing or straining, and was located just inferior to Poupart’s ligament. It was sur 
rounded by multiple shotty hard lymph nodes both above and below the 
ment. Multiple hard, nontender nodes were also noted in the right inguinal area, 
and in addition to the inguinal adenopathy bilateral axillary and cervical a eno 
pathy was present. No epitrochlear nodes were palpated. The initial impres-io 
was probable lymphogranuloma venereum. X-rays of the chest and abdomen o 
admission to the hospital were within normal limits. Original laboratory no 
revealed a blood count of 12,000 with 70 polys, including 12 stabs, 19 / rn 9 
eyries, 10 mono eyries, and 1 eosinophil. Red count was 5,060,000. rina} 
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studies suggested that in spite of apparently good clinical results, therapy with 
sulfonamides may well be producing latent disease rather than cure; and because 
of the devastating late effects of lymphogranuloma venereum which has gone 
through a clinically latent period, a virucidal drug was still sought. Wright 11 in 
194S stated that prior to the clinical use of aureomvein in the treatment of 
lymphogranuloma venereum an effective treatment was not yet available for 
this disease. It was his impression after 24 years of experience with the therapy 
of this disease that antimony potassium tartrate, stibophen (fuadin), penicillin 
and even sulfa controlled only the secondary 7 infection leaving the basic disease 
process due to the viral agent untouched. With the introduction of aureomycin, 
however, and its subsequent application to the treatment of lymphogranuloma 
venereum, the answer may have been found. Different workers- 0 -- 1 have shown 
that following aureomycin therapy, lymph nodes proved by aspiration to con¬ 
tain active agents before therapy no longer showed the presence of these agents 
on subsequent aspirations following therapy. There has been poor correlation, 
however, 1:o - = between the clinical results obtained, and follow up complement 
fixation serial studies. Much work remains to be done to clarify this picture. 
Although final proof of the -virucidal properties of aureomycin must remain for 
more adequate studies, it most assuredly has a strong antiviral effect and appears 
to be the drug of choice in the treatment of this disease. Recommended dosages 
are 250 mg. orally, 3 or 4 times a day for a period of 2 to 6 weeks. This should 
be given while the patient is at bed rest since bed rest has been shown by all 
reporting groups to be highly valuable. 

Whether or not chlormycetin, terramycin or other new antibiotic agents will 
play a part in the treatment of this disease must remain for future controlled 
clinical experiments to show. 


M ith regard to the surgical approach to the acute inguinal form of lympho¬ 
granuloma venereum, there has been a good deal of debate. Aspiration of fluc¬ 
tuating lymph nodes 5 • 15 as well as incision and drainage or even extirpation of 
involved glands have all been long used and are still advocated by some workers. 11 
Opponents of this school of thought, however, believe that aspiration, or incision 
and drainage pave the way to chronic fistula formation; and that extirpation 
may be a prominent factor in the future development of postoperative elephantia¬ 
sis of the genitals because of further disruption of normal lymphatic drainage. 
V> ith the advent of modem aureomycin therapy, however, it is improbable that 
aspiration of fluctuant buboes, especially if done through an area of normal skin, 
’’’’ill lead to the production of sinuses. Aureomycin therapy has already paved 
the way for a more radical surgical approach to severe rectal strictures in regard 
to n-fvtion and short circuiting procedures and will doubtless pave the wav for 
a more radiml surgical extirpation of involved inguinal nodes. D'aunov and von 
m their excellent monograph on the subject of lymphogranuloma vene- 

l^YAV'- T " M " 5b A., I’rijrot. A. and Hill. I.. M.: J. A. 5!. A. 

et ab: Am. J. Me.-!.. 0 ; -ijr*. l!>;o 
;; <’ I>.: 1-anr.’!, 1:0.7). JO.VI. 

• — V. J.. Chir.-.e MM. J„ G7: 1ST. Prior Irnndaiion 
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or generalized lymphadenopatliy, of course, suggests the lymphatic origin of 
confusing masses. 

In regard to the diagnosis of lymphogranuloma venereum as a cause of iso¬ 
lated inguinal or femoral adenopathy, complement fixation studies or skin testing 
with the Frei antigen, and most important, a detailed histoiy with regard to 
possible infectious sexual contact will usually point the way toward the correct 
diagnosis. The constitutional symptoms seen in both our cases and most always 
found in early cases of acute inguinal lymphogranuloma venereum would seldom 
be found early in the course of a strangulated femoral omentocele, and usually 
would not be found without other manifestations of acute abdominal disease, 
such as vomiting, peritoneal irritation, etc. The differential diagnosis between 
solitary lymphatic tumors in the inguinal or femoral area and incarcerated 
femoral hernia containing bowel is usually much easier to make because of the 
gross manifestations of acute intra-abdominal disease which the latter would 
show. The finding of bowel sounds on auscultation or enclosed gas pockets on 
x-ray over an inguinal mass would also be pathognomonic of the latter condition. 
If, however, in spite of a careful history, physical examination, and x-ray studies, 
the differential diagnosis cannot be resolved, it must be emphasized that surgical 
intervention should follow without delay. Incision into, or dissection around, 
a lymphogranulomatous node or any other lymph node regardless of the patho¬ 
logic process involved is certainly preferable to the neglect of an incarcerated 
or strangulated femoral hernia. 


TREATMENT 


Therapy employed in the past for acute inguinal lymphogranuloma venereum 
can be classified as chemotherapeutic, radiologic, hormonal, antigenic, antibiotic 
and surgical. In regard to chemotherapeutic agents many have been tried in 
past years with varying degrees of effect. Antimony preparations have been the 
most widely used including antimony and potassium tartrate, and various other 
commercial preparations. Iodides, copper salts, gold salts, glycerine and sodium 
salicylate were all used and shown to be relatively ineffective. Radiation vith 
x-ray or radium proved to be of little value as did hormone therapy, antigenic 
therapy with the Frei antigen, diathermy and solid carbon dioxide. 

Following the introduction of sulfa drugs, they were used alone or in combina¬ 
tion with other agents extensively in the treatment of acute inguinal lymp 10 
granuloma venereum. Sulfathiazole and other related sulfa drugs were of obi ious 
clinical value in promoting reduction in the size of buboes, drying up of fistu ous 
tracts, etc. 6 It was soon pointed out, however, 18 that sulfathiazole, althoug ac 
tive in vitro, was virucidal only when employed in extremely high concentration ^ 
concentrations much too high for clinical usage. It was also shown t iat n 
laboratory animals “cured” with sulfa remained free from symptoms of the >s- 
ease, but after many months developed signs of chronic hydrocephalus an , v 
sacrificed, yielded strains of the agent from the brain and other tissues. 


18 Jones, H., Rake, G. and Steams, B.: J. Infect. Dis., 76: 55 1915. 3]S jgjl. 

*» Jones, H., Rake, G. and McKee, C. M.: Proc. Soc. Lxper. Bioi. & Med., 48. J . 
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population which is on a low educaaona ^ - m only four states 

Since lymphogranuloma venereum is^ low. The reported mci- 

the nationally reported static 1 * militarv cases excluded, was only 

dence of this disease nationally 'm an ' d 9.4 cases per 100,000 m 

0.1 case per 100,000 population w Liewinter J ^ ^ 100j000 . (Compare 

the non-white group gimng a ^ m ^ area incidence of 8 cases per 49,36/ 

males is remarkably hi^er flan 
or 16 cases per 100,000.) i _ 1f>0 eene ral population, 

all other figures being 14.o case^= per , g residing in the state 

In 1950. only 1 patient to a ^covered 

oi Kansas teas reported to the State Board of H«Hk ^ Cmnt , 


liwin ys ACXKCT 


ZtrZAJ. ABIDSSION-S 


| itvr^Swim S cxsrs in IX,™ 


iTsninf 


Hospital A. 

Hospital .. 

Hospital .. 

Hospital .. 

Hospital E (Charity Institution)... 
Surgical Service, YA Hospital, 

Wichita. 

County V. D. Control Clinic. 


Total. 


14,000 

-- 

0 

4,000 

0 

4,£05 | 

0 

18.S15 

2 

2,342 

0 

1,600 

4 

i £05 

1 2 

.! 49,367 

! 8 


0 

0 

0 

10.6 

0 

250 

24S 


16.0 


incidence oi all case, mowed » tins area of 10 per 100,000 (see lutcolumn of 
table 1). In the first part, of 1951, Wo cases have been reported. Both0 them 
were Negroes and were reported irom the "Venereal lsease n ro 
Wichita ^hich during the statistical period of one 500 pa ^J^ 

incidence from this reporting chnic of 24S coses per 100,000 (compared to our 
incidence of 250 cases per 100,000). Since there is a large - popu ion in 
the Sedgwick County-VTichita area (about 10 per cent of 245,000 total popu a- 
tion) it is apparent that tbe reported incidence of cases of lymphogranuloma 
venereum diagnosed during hospital admissions in this area is i«r a ow a 
which might be anticipated from a comparison with similar population groups 
cl«cwherc. This suggests tbe presence of a large group of unrecognized cases of 
Ivmphogrnnuloma venereum, many latent, but a considerable number actne 
and infectious in the Sedgwick County-VTichita and Kansas areas and other 
arras with a new influx of colored population. Because of tbe devastating late 
effects of this di-ease and because of the possibility ot complete carl_, cure b. 
newer therapeutic methods a plea is made for the more freejuent use o, sxin 

•* Stati-tirM Letter, PSA-PHS-Div. of V.D., Office of Statistics. Nov.. I9V). 

Si; Af- p.r.:il . f Health. Division of Venereal Dira-^e Control, P.cVrt U. 
Itie-lr],Acting Director, Personal Communication. 










926 


THOMAS P. E. ROTHGHILD AND GEORGE A. HIGGINS 


remn, point out that only local lesions sucli as the inguinal buboes are observed 
in a majority of patients because of rapid destruction of the etiologic agent within 
the human body. They therefore believe that removal of local lesions would re¬ 
move the main source of possible further spread of the infection and thus be an 
extremely sound method of treatment. These workers used a surgical approach 
in the treatment of 85 patients with rather far-advanced glandular involvement 
and found that lymphadenectomy resulted in a markedly increased rate of heal¬ 
ing; and that even incision and drainage caused healing to occur in a shorter 
period than that required for the abortive type (nonsuppurative lymphade- 
nopathy). Eight months following conclusion of this series, none of the patients 
surgically treated presented edema or elephantiasis of the genitals. 

In regard to the treatment of more chronic forms of lymphogranuloma vene¬ 
reum, particularly proctitis with rectal strictures, the reader is referred to more 
detailed papers. 24 , 26 As previously mentioned, aureomycin will probably play a 
large part in the control of the infectious agent as well as secondary contaminants 
before, during, and after surgical procedures, which will allow a more radical 
approach to short circuiting and resection operations. It should be remembered, 
however, that no chemotherapeutic or antibiotic agent can ever change thickened, 
scarified, fibrotic tissue such as is found in chronic lymphogranuloma venereum 
back to normally functioning tissue. Early incomplete strictures of the rectum 
show a definite symptomatic improvement when placed on aureomycin, 20 , 26 and 
this clinical response along with long and short wave diathermy and gentle rec¬ 
tal dilatations may allow more radical surgery to be postoponed or put off en¬ 
tirely. 


INCIDENCE OF LYMPHOGRANULOMA VENEREUM IN THE WICHITA-SEDGWICK 

COUNTY AREA 


When this paper was first outlined it was our intention to briefly compare 
our findings with those of other hospitals in the area. As information was col¬ 
lected, however, and in spite of the small total number of cases reported, it be¬ 
came quite apparent that there was a marked discrepancy between the incidence 
of disease in this area which might be anticipated and the number of cases diag¬ 
nosed upon hospital admission. In the charity hospital of Louisiana, D aunoy 
and von Haam 11 found an incidence of positive Frei tests in 17.4 per cent of a 
colored admissions. S. H. Gray and co-workers at St. Louis 27 on routine testing 
in the venereal disease center found positive reactions in about 40 per cent o 
Negroes and 3.4 per cent of white patients. Luger 16 testing Negroes emploje in 
Petersburg, Virginia found 42 per cent positive complement fixation reactions. 
Further serologic data by him comparing a collegiate Negro group and the genera 
white population of the same citj r disclosed a similar rate of active disease in 
these two groups which was less than 2 per cent in either case. These . 
point strongly to the large reservoir of lymphogranuloma venereum in e 


Navarro, A.: La prensa medica argentma, 35: 256/, 1949. Prior translation. 
Wright, L. T. Freeman, W. A. and Bolden, J. V.: Arch. Surg 63: 400, 1046. 

:t Fletcher, A., Sigel, M. and Zintel, H. A.Arch Surg 62: 239, 19oI. 36 

Gray, S. H., Hunt, G. A., Wheeler, P. and Blache, J. 0.: J. A. M. A., 108.919, 
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URINARY CALCULI AMONG NEGROES OFJBELGIAN 
CONGO, AFRICA 

W. HOWARD HORNER and MARJORIE C. HORNER 

During a period of almost seven years of medical and surgical practice in the 
Belgian Congo, Africa we were struck with the rather frequent occurrence of 
urinary bladder calculi among the natives of our region. That this might be of 
significance did not occur to us until the reading of the article by Dodson and 
Clark in which it was pointed out that urinary calculi are practically unknown 
among the natives in Africa. They stated: “The Negro is generally believed to 
he particularly immune to this disease.” 

Examination of the literature on this subject to date supports the statement 
of Dodson and Clark. 

In Ilinman’s Principles and Practice of Urology the statement is made: “The 
most notable stone districts (India, Mesopotamia and South China) lack proper 
sanitation and suitable food but the African Negro, similarly deficient, is almost 
immune to stone.” 

In writing on the etiology of stone J. Swift .Joly made the statement: “On 
turning to the racial incidence of lithiasis, one is struck by the comparative 
immunity of the Negro.” 

Again Holmes and Coplan, in discussing the geographic incidence of urolithia¬ 
sis. state: “We have called attention to what we believe to be a fact, that the 
Negro shows little tendency to stone formation, although the urines of those 
who work in the cotton fields of the South are habitually concentrated.” 

I ermooten came to the same conclusion as the aforementioned writers after 
he made a careful study of the problem in South Africa. At Dr. Vermootcivs 
request, the examination of case records covering one million Native admissions 
to mine hospitals was made. In only 1 case was the diagnosis of urinary calculi 
made in this group of patients. 

Dr. \ ermooten examined personally the records of the Johannesburg General 
Hospital covering the years from 1922 to 1935 inclusive. Of 91,000 colored pa¬ 
tients, only four had urinary calculi. One was an Indian, two were half caste 
and only one was a full blooded Negro. The diagnosis of the last case was not 
"■rtain as it was made only by x-ray examination and cystoscopy was refused. 
His final conclusion was: "The South African Negro (Bantu) does not form renal 
l -d<uli. as illustrated by examination of the hospital admission records of 
1.091.000 Negro patients.” 

D<v 1 m>ii and ( lark pointed out that in their experience in the Hospital Divi- 
j ,<M '' u ‘ Medina] College of Virginia urolithiasis in the Negro in their region is 
means uncommon. Since reports from Africa indicated a freedom front 
lr >hihi.i-is on that continent they believed that American Negroes may have 
m part their immunity to this disease. 


<>ur e 

lMstian ( 


onstmv.vnoNs i.v tih; iuu.oiax congo 
xpericnec has been limited to the Central Equatorial portion of tin- 
"mm Mig. 1 i. *1 In* Native- are member- of the Bantu triU-s and are 
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testing or complement fixation studies in possibly infected cases; not only in 
venereal disease clinics but in hospitals and office practice as well. The reporting 
of these cases to the local public health groups and the following up of contacts 
would also prove of great value in controlling a serious and debilitating disease 
which probably exists in the Kansas area in a much higher incidence than is 
suspected. 

CONCLUSIONS 

The acute inguinal form of lymphogranuloma venereum may simulate incar¬ 
cerated femoral hernia. Two such cases are presented and the differential diag¬ 
nosis is discussed. 

A short resume of the disease process lymphogranuloma venereum is presented 
as well as newer concepts of therapy. 

Available statistics would indicate that lymphogranuloma venereum exists in 
Kansas much more commonly than it is suspected or diagnosed, a situation 
which undoubtedly exists in other areas experiencing a similar influx of those 
population groups having a high incidence of latent disease. 
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and moderate edema of the prepuce. There was no urethral discharge but the 
urine was positive for white blood cells and albumin. Sulfathiazole was given for 
a period of 1 week to counteract infection of the foreskin, but with only slight, 
improvement. An attempt was made to introduce a small metal sound when a 
stone was encountered at the external urethral orifice. 

On October 29, 1940 a circumcision was performed together with the removal 
of a small jagged oblong shaped calculus from the urethral meatus. Xo further 
investigation of the urinary tract was made at that time. 

Three months later the patient returned with the same symptoms as those 
from which he had suffered prior to operation. A metal sound was passed and a 
calculus felt within the urinary bladder. On February 3, 1947 a suprapubic 
cystotomy was performed and a stone the size of an English walnut removed. 
He was discharged 2 months after operation completely symptom free. 


TREATMENT AXD RESULTS 

All of these cases were treated surgically with removal of the stones through 
a suprapubic incision. In all cases a self-retaining urethral catheter was inserted. 
In several cases in which there was marked purulent cystitis, a suprapubic rub¬ 
ber tube was placed in the bladder to use for irrigation. 

In the series of IS patients, ten were checked at. variable periods from 2 months 
to IS months after surgery. All of these cases were symptom free. Another pa¬ 
tient who did not present for examination was reported to be symptom free. 
However one of these patients had a urethral discharge which ceased following 
treatment with sulfathiazole. A second case in this group of ten was examined 
lb months after operation and had no symptoms, but scattered white blood cells 
and albumin were found on examination of the urine. He was given penicillin 
for 3 days then left the hospital without further check-up. 

1 wo patients died one and two weeks respectively after operation. Both had 
markedly hypertrophied prostate glands that were enucleated at operation, 
both had marked purulent cystitis at the time of surgery. A third patient who 
vent home against our advice died on the way to his village. Another patient 
vas reporter! to have died at home but the cause of death was not determined. 
1 lui'C who died were tin 1 four oldest patients of the series. The mortality rate 
for patients with bladder stones was much higher than the mortality rate for all 
of the major surgical cases combined. The average for the latter was 2.5 per cent. 

Hirer' remaining cases had no postoperative check-ups after discharge from the 
ho'pital. 

In the region of Central Congo where we work, the natives are extremely 
prunithe. 1 he food supply does not meet the demand although actual starva¬ 
tion L not the rule. 1 lie chief source of food is manioc, which is a starchy tuber 
bbor content. Leaves from this same plant are list'd for greens when 
*>->s.<-> 1 in palm oil. Another source of vegetable food is young shoots of a forest 
I’.uit that h very prevalent in tlie area. 

. fish art* scarce. I-nre.-t animals an* the chief source of meat but the-e 

’ " " ,1 * ! f " k'b hc-uu-e of tin- thick jungle growth and the primitive methods 
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veiy pimutive. This report deals with eases admitted during a period of two 
yeais fiom July 1946, to July 1948. During this 2-year period 18 patients with 
calculi of the urinary bladder were treated by operation. The accompanying 
photograph shows this collection of calculi (fig. 2). 

During this same period a total of 403 major operations were performed. Thus 
of all major operations during this 2-year period 4.46 per cent were for bladder 
stones. The total number of admissions to the hospital and dispensary during 
this period was about 8,000 patients. 

In this group of 18 patients, twelve were males and six were females. The 
ages of the patients were estimated in all cases as there are no birth records in 
this area. The youngest estimated age was 4 years and the oldest was 63 years. 
The average estimated age was 35 years. The average weight of this group of 
patients was 79.2 pounds. 




Fig. 1 . Location of Wema Hospital Belgian Congo, Africa . . 

Fig. 2. Urinary bladder stones removed during a 2-year period, 1010 lo I.hS. >.cn e i 
inches. 

As to symptomatolog 3 r practical^' all of these patients stated that tbe 3 r "cie 
suffering from “lisafu.” This is the native name ordinal!^ used for gonorihca. 
However it also may be used in the description of an3' disorder of the external 
genitalia or lower urinary tract b 3 r both males and females. Further questioning, 
usualty with difficuhy, revealed a histo^ of pain in the bladder region, fiequenc 3 
and marked d 3 'suria. . 

The diagnosis was made in all cases b 3 r exploration of the bladdei " it) inc 
sounds. No x-ra 3 r facilities were available. Probabfy in man 3 r cases of unnau 
lithiasis the diagnosis was not made because of lack of facilities. This is cspecia . 
true for renal calculi which cannot be diagnosed readily without the x U3- 
case at point was that of a native patient who died of terminal hi one mpn 
monia. At necrops 3 r bilateral renal calculi were found. 

CASE REPORT 

A native bo 3 ’ 4 3 r ears of age was first admitted in October 19JG, "ith the _ 
complaint of pain on urination. There was a marked phimosis "h i P 0 ' 
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ENTEROCOCCAL ENDOCARDITIS AS A COMPLICATION OF URO- 
LOGIC INSTRUMENTATION 

JOHN J. FINN, JR. and LEWIS W. KANE 

From The Pratt Diaonostic Clinic , Xetr England Center Hospital, and the Department of 
Medicine, Tufts College Medical School, Boston , Mass. 

The high incidence of bacteremia and the possible development of bacterial 
endocarditis following tooth extraction and tonsillectomy are so well substan¬ 
tiated as to require little comment. It has become standard practice to administer 
penicillin as a prophylactic measure in an endeavor to protect against such 
complications. 

Less widely publicized is the incidence of bacteremia following urologic pro¬ 
cedures. Creevy and Feeney 1 found bacterem i a in 45 per cent of patients under¬ 
going transurethral resection. Powers 1 was able to culture bacteria from the 
blood of 10 per cent of patients subjected to urethral instrumentation. This is 
not surprising in view of the high incidence of bacteriuria in patients requiring 
urologic procedures. More recently reports have appeared demonstrating the 
relationship between urologic procedures andsubacutebacterial endocarditis.*’ *• 5 
Although any organism associated with genito-urinary infection may produce 
a bacteremia, the organisms most commonly responsible for endocarditis follow¬ 
ing genito-urinary surgery are the enterococcus (Streptococcus faecalis) and 
Staphylococcus aureus. These organisms are often penicillin-resistant. Thus the 
management of patients with endocarditis caused by these organisms is usually 
difficult. 

\\ e have had occasion to observe 4 cases of subacute bacterial endocarditis 
due to the enterococcus.* In all the infection developed following urologic pro¬ 
cedures. One is of particular interest in that the infection developed in the hos¬ 
pital despite the administration of doses of penicillin and streptomycin usually 
considered adequate in the prophylaxis against postoperative infection. 


CLINICAL MATERIAL 


The four cases presented were all hospitalized and studied at the New England 
Center Hospital. 

The pertinent information concerning the antibiotic employed, dosage, dura¬ 
tion of treatment as well as the results are summarized in table 1. The diagnosis 
vas suggested by the presence of obscure fever, cardiac murmurs, embolic 
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of hunting that are used. Fish also are obtained with the use of primitive methods. 
All of these foods are highly seasoned with red peppers. Cereal grains and beans 
are not widely used in our area. 

Drinking water is obtained from springs. It is carried from the springs in 
gourds by the women and girls of the villages. It is the natural tendency to 
conserve water and only sufficient quantities are used to quench thirst. It is a 
native custom to taboo water when one is ill. This theoiy is encouraged by the 
witch doctor. Also a woman who is pregnant drinks the least amount of water 
possible on the theory that she does not wish to drown the fetus. During labor 
she will not drink any water on her own volition. Dehydration caused by a 
self or witch doctor imposed low intake of water is often found in patients with 
pneumonia or other serious illnesses. 

These living habits are pointed out as an observation only, because we have 
no proof that they have any bearing on the etiology of urinary calculi in the 
Belgian Congo. 

SUMMARY 

Contrary to the belief generally held that the Negro is immune to urinary 
calculi, our experience in the central Equatorial region of the Belgian Congo has 
shown that this is a common disease in our area. 

Among 403 patients treated with major surgical conditions during a 2-year 
period 18 or 4.46 per cent were cases of urinary bladder calculi. The total number 
of hospital and dispensary admissions during the same period was 8,000. One 
patient in 444 admissions suffered from bladder stones. 

The incidence of urinary lithiasis will probabfy be found to be even greater 
than we have observed when more facilities for making an accurate diagnosis 
become available. 


Belgian Congo, Africa 
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phenomena, splenomegaly or anemia and 'eras established by repeatedly posith e 

blood cultures. . 

The “in vitro” sensitivity of the infecting organism vras determined against 
a number of antibiotics including penicillin, streptomycin, aureomycin, Chloro¬ 
mycetin, terramycin and neomycin. The results of the sensitivity studies are 
summarized in table 2. The “in vitro” inhibition levels of the various antibiotics 
as veil as the blood levels when done were determined by the serial tube dilution 
method described by Rammelkamp.® Streptococcus 9S served as the control 
organism in the determination of levels of penicillin, aureomycin, terramycin, 
chloromvcetin, and neomycin while Bacillus circulans wasusedfor streptomycin. 


SUMUAF.T OF CASES 

Case 1. R. K., a 65 year old white man, entered the New England Center 
Hospital on November 27, 1949. Past history revealed rheumatic fever at the 
age of IS years with one recurrence at the age of 2-3. The presence of a cardiac 


Tabu: 2. Minimal concentration of various antibiotics (hal completely inhibited the cro'sth 
of the causative organism in 4 cases of cntcrococccl endocarditis 


Minimal Inhibiting Concentration (after 4S hours) 
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* Twenty-four-hour readings. 


murmur had been known for about 4 years prior to admission. Ten months prior 
to admission a urethral dilatation was performed because of urinary’ frequency*. 
Cher the S to 10 months period prior to admission, frequent chilly sensations 
without fever were noted. Four months preceding admission, dyspnea on exer¬ 
tion, as well as paroxysmal nocturnal dyspnea developed and became progres- 
si.c y vorse. A v.eight loss of 45 pounds during this period may have been due 
1,0 a [^’ >v ca ^°ric diet. On admission to the hospital the temperature was 
’ ’J 3 ' 4 * ' e /"*’ rcs P'* ra _tions IS and blood pressure 105/50. During the examina- 
°p i ? P i‘“ l < “ v P^rienced frequent coughing spells with resultant dyspnea. 
? C0 ; 1 f ' c ‘\ both hing bases. The heart was enlarged to the left, 

^ C ,, ° U . blowing systolic murmur as well as a rumbling diastolic 
,v_ ' g* ' i leard o\er the mitral area. The liver edge could be palpated 

fr-’t oe.l \ 1 ! ^sht costal margin, and the spleen edge could 

' 1 helow the left, costal margin. Pitting edema of both 
p.. r ,. n ,/L- ’P*„ c - "• “ 0:n the ankles to the knees. Room genographic and 

au^'V -vio- "r 4 .*" 0 f' ncs t revealed definite enlargement of the left 

f .- t-r ’ 0i cn.cification in the region of the mitral valve, straighten* 
( ' ’ ' l ' >rv °* *‘ 1C heart and prominence of both pulmonary arteries. 

. ...C. II.: Tree. ^•»;. V.xpcv. I5:o. in i M<-1.. SI; jr-.p 
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there was a grade 4 apical systolic murmur heard over the entire precordram 
but maximal at the apex. No diastolic murmur could be heard. The spleen was pal¬ 
pable one fingers-breadth below the costal margin on the left. The hemoglobin 
concentration was S.5 gm. per cent, erythrocytes 3.1 million, leukocytes 94 
thousand with normal differential. Urinalysis revealed a specific gravity of 1.0lo, 
a heavy trace of albumin, no sugar, many erythrocytes and leukocytes. No 
urine culture was done. Blood cultures on admission revealed a green enterococ¬ 
cus. The sensitivities of this organism to various antibiotics are listed in table 2. 
On the second hospital day small petechiae were noted in the left conjunctiva. 
The patient was started on one million units of penicillin intramuscularly e\ ery 
3 hours and was maintained on this dose 30 days. At the end of this tune peni¬ 
cillin was discontinued and 8 days later the patient again had positive blood 
cultures. At this time he was started on aureomycin, 1 gm. every 6 hours. The 
temperature returned to normal, but blood cultures remained positive during 
the 10 day treatment with aureomycin alone. Aureomycin therapy was stopped 
and one million units of penicillin intramuscularly plus 3 gm. earonamide by 
mouth even - 3 hours was then given. This regimen was maintained for 6 weeks 
at the end of which time the patient was discharged from the hospital. During 
the course of earonamide and penicillin therapy he became afebrile and blood 
cultures were negative. The cardiac murmur became harsher, and congestive 
failure slowly developed for which he was digitalized. He died at home in con¬ 
gestive failure approximately 2 months after discharge. Permission for necropsy 
was not obtained. 


CVc 3. F. C., a 49 year old man, stated that at the age of 20 he was struck on 
the penis and this was followed by hematuria. Thereafter instrumentation was 
required every G to S months in order to keep the urethra patent. There was no 
past history of rheumatic fever, but at the age of 23 years he was refused life 
insurance because of a cardiac murmur. In September 1948, he noticed difficulty 
in urinating and passed a renal stone. Soon afterwards he was admitted to a 
hospital for urinary difficulty and instrumentation was performed for the re¬ 


moval of several stones. During the hospital stay of G weeks he had chills and 
fever for which penicillin therapy was given. In March 1949, the fever and 
chills returned and he was again hospitalized. At that time he was treated with 
streptomycin with a return of the temperature to normal. Chills and fever re¬ 
curred in duly 1919, at which time he was treated with aureomycin. Since that 
time whenever fever returned lie would take aureomycin for a few days and the 
fc\cr would subside. Blood cultures were taken on several occasions and rc- 
\ ruled a gram positive organism which was interpreted as being Staphylococcus 
aureus Because of recurrent chills and fever he was admitted to the New England 
’< nter Hospital on October S, 1949. The temperature was 100.2F, pulse rate 92, 
respiration rate 23 and blood p reran re 100/00. Physical examination on entry’ 
rmenlrd mnrated dv.-pnea and orthopnea and ryano-is of the lips, slight clubbing 
o. tn'ranc.-raand a small splinter hemorrhage under the nail of the left fifth finger. 
A uara.i. h'.ph-pitriiod systolic murmur was heard in the aortic area, and aecen- 
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There was a slight increase in the prominence of the vascular shadows throughout 
both lung fields. 

The hemoglobin concentration was 10.2 gm. per cent and leukocytes 9.6 
thousand per cu. mm. with 76 per cent polymorphonuclears. The sedimentation 
rate was 66 mm. per hour (Westergren). Urinalysis revealed a specific gravity of 
1.013,1 to 3 erythrocytes and 8 to 10 leukocytes per high power field, no albumin, 
sugar or casts. Urine culture showed no growth. Multiple blood cultures taken 
on admission revealed an enterococcus. The sensitivities of this organism to 
various antibiotics are listed in table 2. 

The patient was started on 4 gm. aureomycin daily by mouth but blood cul¬ 
tures remained positive eight days after this therapy was begun. Penicillin in 
doses of 2,000,000 units daily in divided doses intramuscularly was then added 
in addition to the aureomycin, but blood cultures still remained positive. Accord¬ 
ingly the penicillin was increased to 12,000,000 units daily and blood cultures were 
sterile from then on. The patient received 12,000,000 units of penicillin daily for 
31 days. During the last 14 days of therapy only penicillin was given. During 
the latter period determinations of the serum levels of penicillin showed a value 
of 20 units per cc 1 hour after an intramuscular injection of 1 million units. At 
no time was the patient febrile. He died at home in congestive failure 37 days 
after therapy was stopped. Permission for necropsy was not obtained. 

Case 2. C. D., a 64 year old white man, was admitted to the New England 
Center Hospital on January 16, 1949. He stated he had been well until 1 year 
prior to admission when on a routine physical check-up “anemia” was found. 
Eight months prior to admission he was in bed for one week with an illness 
described as “virus X.” He does not recall the symptoms he had at that time, but 
does recall that during that period a urinalysis allegedly showed hematuria. Six 
months before admission he was admitted to another hospital because of hema¬ 
turia, at which time cystoscopy was performed and later prostatectomy. He 
remained in the hospital 2 months and had no urinary symptoms. After discharge 
he had urethral dilatations once a week at first and then every 2 weeks. Two and 
one-half months prior to admission to the New England Center Hospital he 
became very weak and began to lose weight. Five weeks before admission he ha 
and episode of “pleurisy” with pain in the right axilla on deep inspiration an a 
temperature elevation to 102F. Also during the months prior to admission ie 
noticed swelling in the interphalangeal joints and also of the palm of the rig i 
hand. The joints were very tender but not red. He gave a history of toot i ex 
traction 2\ months prior to admission. There was no definite past history ° 
rheumatic fever. He had had mild exertional dyspnea for some time an o a 
had ankle edema prior to the prostatectomy six months before admission. 

On admission to the New England Center Hospital the temperature v as • > 

pulse 80, respirations 16, blood pressure 120/70. There were no petec nae. 
chest was emphysematous, but no rales were heard. The left border o car 
dullness was at the anterior axillary line in the fifth interspace. The a P lca , 
pulse was heaving; but no thrills were felt. Auricular fibrillation vas presen 
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in figure 1. He was known to have a car t<j heart or chest and had 

exertional dyspnea be had to admission he noted the^sudden onset 
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The nrortatc showed a grade 2-3 enlargement with slight asymmetry. The 
12.8 gm.^r cent, erythrocyrtcs 4.0 million 
evtcs 1G.3 thousands with S.l per cent polymorphonuclears..Sedimentation rate 
(\Ye~tcrgrcn) was 4 mm. per hour. Urinalysis revealed speci ic gram . • - > 

VC rv rare erythrocytes, no leukocytes, casts, albumm or sugar. Unne culture 
wo-c not done. Excretory urography showed bladder changes consis en 
intravesical prortatic hypertrophy. On the second hospital d ^^ er p P®^l 
and spinal anesthesia, a suprapubic prostatectomy was performed. Fo. opera 
lively the patient was placed on 300,000 units of aqueous procaine pemcill n and 
1 gm. of streptomycin intramuscularly daily. Although tlic P at ’ cn ’ 1 

afebrile for the 2 days prior to operation, his temperature rose to • p T 
operatively, and remained elevated. On the fifth postoperative day he ox per.- 
cared a chillv sensation lasting a few minutes. Blood culture at that time s 
an e-ntero'oe-'ms Tne in vitro sensitivities of the organism to various antibiotics 
arc shown in table 2. On October 23. he was given 100,000 units of aqueou- peni¬ 
cillin O intramuscularlv hours. On that date streptomycin was discontinued and 
_ * .n_:_i...mn.,ii. On October25, pem- 
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tuation of the first sound at the apex. The tip of the spleen could be felt on deep 
inspiration. The urine showed a specific gravity of 1.010, a faint trace of albumin, 
occasional red blood cells, 20—25 white cells per high power field and mary bac¬ 
teria. Culture of the urine revealed Proteus vulgaris initially, and later both 
Proteus vulgaris and enterococcus. The hemoglobin concentration was 8.5 gin. 
per cent, erythrocytes 2.8 million per cu. mm. and leukocytes 8.5 thousand per 
cu. mm. with a definite shift to the left. The sedimentation rate (Westergrcn) 
was 141 mm. per hour. Urinalysis revealed a specific gravity of 1.015, many 
leukocytes, 2-4 erythrocytes, large trace of albumin and no sugar. Fluoroscopic 
examination of the chest showed no evidence of enlargement of any of the 
chambers of the heart. On the second hospital day the patient had a shaking 
chill followed by a rise in temperature. Blood cultures taken at that time were 
positive for Streptococcus faecalis. The in vitro sensitivities of this organism 
to various antibiotics are shown in table 2. Thereafter, on seven separate occa¬ 
sions positive blood cultures were obtained. At no time during the patient’s 
hospital stay did he have a negative blood culture. Because the organism was 
found to be most sensitive in vitro to aureomycin, this drug in doses of 1 gm. by 
mouth every 6 hours was given. He tolerated the medication fairly well except 
for periodic epigastric discomfort and nausea.- It was believed by the urological 
staff that the bacteremia was due to the infected bladder and that catheter 
drainage was necessary. On cystoscopy a urethral stricture was encountered. 
Through the cystoscope an inflamed bladder could be seen. Retrograde pyelog¬ 
raphy was not performed because of the fear of retrograde infection. An in¬ 
dwelling Foley catheter was left in place for intermittent irrigation. The presence 
of the indwelling catheter was complicated by the fact that manipulation of the 
catheter was followed by a shaking chill and high fever. During this period, in 
addition to enterococcus, Aerobacter aerogenes could be cultured from the 
blood. The latter organism was found to be sensitive in vitro only to streptomy¬ 
cin. Accordingly, aureomycin was discontinued and streptomycin was given m 
doses of 0.5 gm. intramuscularly every 6 hours and later 0.75 gm. intramuscu¬ 
larly every 6 hours. On October 24, 1949, sixteen days after admission and eight 
days after the start of aureomycin therapy, the patient suddenly lapsed into 
shock accompanied by a grossly irregular pulse. A diagnosis of mesenteric 
thrombosis was entertained. The patient remained in a shock-like state and this 
was followed by transient cardiac irregularity, congestive heart failure, increas 
ing azotemia and electrolyte imbalance. The patient died on October 29, 19 . • 
Postmortem examination revealed rheumatic involvement of the tricuspid, aortic 
and mitral valves, subacute bacterial endocarditis involving the mitral v a J c > 
moderate congestion of the lungs, severe focal embolic glomerulonep in is, 
hemorrhagic cystitis, retrovesical abscess and localized peritonitis due to u ccra 
tion of a portion of the ileum. 

Case 4. A. IT, a 52-year old white man, entered the New England Center 
Hospital on October 14, 1950. He gave a history of three attacks of rbeu i • 
fever at the age of 14,15 and 25 years. The clinical course is grap ica 3 1 
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fatally. Such infections are more serious than those due to the Streptococcus 
viridans. Treatment with streptomycin alone has met with little success." s In 
certain instances a favorable outcome has been effected by the use of masshe 
doses of penicillin ».»•»• 15 with or without supplementary caronamide therapy. 
In others it has been necessarytoresortto combined penicillin and streptomycin 
therapy. 5,15 One report of a favorable outcome with combined bacitracin and 
penicillin therapy is recorded. 14 

Since the enterococcus may be highly resistant to penicillin, the dose of peni¬ 
cillin usually administered to prevent postoperative infections may be inade¬ 
quate. This is borne out in case 4, in which subacute bacterial endocarditis de¬ 
veloped despite the daily administration of 300,000 units of procaine penicillin 
and 1 gm. streptomycin. Since the enterococcus is rarely sensitive to less than 1 
unit of penicillin per cc 15 it seems logical to recommend that at least 10 million 
units of penicillin and 2 gm. of streptomycin be administered daily. Such a total 
daily dosage of penicillin by the constant intramuscular drip will give average 
scrum levels of 6.6 units of penicillin per cc. 18 Considerably higher peak levels 
may be obtained when the same amount of penicillin is given by the intermittent 
intramuscular method. Although such large amounts of penicillin given to prevent 
postoperative endocarditis may seem excessive, the resistance of the enterococcus 
to penicillin justifies such intensive therapy. 

Merritt'has recommended the prophylactic use of aureomycin. Since this agent 
is not highly effective in the treatment of enterococcal endocarditis this proposal 
is open to question. 11,17 Chloromycetin and terramycin may not be effective 
prophylnctically for the same reason. 

In three of the 4 cases presented, the infection was controlled. In one, despite 
aureomycin and streptomycin alone and in combination with penicillin, the pa¬ 
tient died. The infecting organism was resistant to 2.5 units but inhibited by 5 
units of penicillin. One patient was cured only after giving S million units of 
penicillin daily plus caronamide. Another responded to 12 million units of peni¬ 
cillin daily. The third successful case received 12 million units of penicillin 
plus 2 to 3 gm. streptomycin daily. Supplementary caronamide therapy was 
gi\en for a 2 week period in the latter case. However, it is doubtful whether 
caronamide contributed to the successful outcome since the blood cultures were 
negative Iwfore this agent was employed. In addition, it failed to enhance the 
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cdlin was increased to 500,000 units intramusculary every 4 hours. On October 
27, Chloromycetin was discontinued and penicillin-was increased to 1 million 
units every 2 hours. On October 28, dihydrostreptomycin, 0.5 gm. intr am uscularly 
every 4 hours, was given in addition to the penicillin. On November 8,1.5 million 
units of penicillin was administered every 3 hours, streptomycin 1.2 gm. every 
6 hours. In addition, 2 gm. of caronamide was given orally every 3 hours. The 
caronamide was started because of persistent slight temperature elevations. 
Blood cultures were positive on October 22,23, 24,25, and 26 and were negative 
from then on. Serum antibiotic activity levels were determined at intervals and 
are recorded in figure 1. On the forty-second postoperative day (November 25) 
the patient had a slight shaking chill followed by a temperature rise to 101F. It 
was noted that innumerable penicillin injections had resulted in hot tender areas 
in each buttock. Antibiotic and caronamide therapy was discontinued and the 
patient was given Sitz baths; within 2 days his temperature returned to normal. 
Blood cultures drawn at the time of the chill and fever were negative. On the 
day of discharge, a small sound was passed after which his urinary stream was 
improved and dribbling that had occurred ceased. On the day following dis¬ 
charge from the hospital the patient had a shaking chill and high fever at home 
but was treated symptomatically; blood culture at that time was negative. He 
has been seen in follow-up examinations over a six month period following dis¬ 
charge from the hospital and remains well. 

DISCUSSION 

Four unselected cases of subacute bacterial endocarditis due to the entero¬ 
coccus are presented. It is of interest that all cases had-previous urologic pro¬ 
cedures performed. Two cases had been subjected to prostatectomy, one to 
urethral dilatation and one to removal of a ureteral calculus via cystoscopy. 
Three of the cases had known valvular heart disease prior to instrumentation. 
The etiologic organism in all cases was the enterococcus. This organism is a com¬ 
mensal inhabitant of the intestine. Under certain conditions it may produce 
pyelonephritis. Second to E. coli, it is undoubtedly responsible for more infec¬ 
tions of the urinary tract than any other organism. It is commonly associated 
with obstructive lesions of the urinary tract such as hypertrophied prostate an 
urethral stricture. Since instrumentation and surgery of the genito-urinary pas 
ages are frequently followed by a transient bacteremia, it is understanda e 
that organisms present in an infected urinary tract may lodge and produce an 
infection on a previously damaged heart valve. The incidence of such a comp ica 
tion must be very low, since Merritt found only 8 cases of endocarditis as a 
plication of 7,000 transurethral prostatic resections. How many of t e , 
patients had valvular heart disease is not stated. _ . 

The enterococcus is known to be moderately to highly resistant to pemc n. 
It is usually more resistant than the Streptococcus vindans which is so o en 
etiologic organism in subacute bacterial endocarditis. Infections due to e 
terococcus frequently pose problems in management and not infrequen y c 
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Hematuria presents a challenge to the urologist. This challenge is usually met 
by discoverin': the cause of the hematuria. Infrequently, however, the only 
attainable diagnosis is “idiopathic" or “essential hematuria. With the recog¬ 
nition of sickle cell disease we believe a certain number o; cases will no longer 
be undiagnosed. 

Al>e! and Brown, in 1918. reported the case of a patient with hematuria, 
thought to be caused by a renal neoplasm, but actually caused by sickle cell 
anemia. 

Goodwin et al. personally observed 4 patients with hematuria and associated 
sickle cell disease. In their report (1950) they also included 3 similar patients 
who-e records were reviewed by them. 

Ryan and Fuller. 1951. reported the case of 1 patient with hematuria and 
sickle cell disease. A nephrectomy was done and the microscopic evidence was 
confirmatory. 

Among the Presbyterian Hospital records from 1935 to 1951. we found 14 
patients with sickle cell disease. Six of these patients had hematuria and were 
treated by us. 

1'hrough the kind permission of Joseph C Birdsall. M.D.. three of his cases 
from the Graduate Hospital of the University of Pennsylvania are also reported. 

1 he following '.i case reports strongly suggest the relationship between hema¬ 
turia and sickle cell disease. 


cask r.r.ror.Ts 

( r '‘ ‘ ■ P- H., 1255to. a 42 year old Negro, had hematuria for 10 days. Another 
umlogi-t had made a diagnosis ot left renal tumor because of bleeding front the 
ureteral orifice and a filling detect on a retrograde pyelogrant. The patient 
v.a- n terro! to tt- January 12. 1950 for a left nephrectomy. 

1 he patient »:i- carefully examined and found to have weakness, dir'ine-s. 
.a.d -nor,tie— ot breath. His hematuria had continued. He gave no history of 
•’•■•.a..'.. I he principal physical finding was a -oft systolic heart murmur. 

c \ - 0 -, opv on January 15, 19.>0 revealed blood spurting from the left ureteral 
Icd.-o cttmunc apjw-an'i from both ureteral orifice- in .5 minute.-. The 
... ".!■« la\ag,-l with 1 -ojition of 'liver nitrate in a futile at- 

■ os op ic.s-hng. 1 tie retrograde pyelogratn v.a- normal. 

‘‘'-ue.ir- tr,,:n the ttrme o; both kidney- ga\e t:o of tn- 
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penicillin, blood level. Approximately 8 per cent of patients receiving caronamide 
fail to show any increase in the serum concentration of penicillin. 18 

These cases are illustrative of the massive doses of penicillin which are neces¬ 
sary to effect a successful outcome in the treatment of enterococcal endocarditis. 
It is of interest that aureomycin failed in all 3 cases in whom it was used. 

Evidence both in vitro and in vivo indicate that there is an apparent synergis¬ 
tic action of penicillin and streptomycin against the enterococcus. 19,20,21 So clear 
cut is the evidence that we believe the penicillin-streptomycin combination to 
be the antibiotic of choice in the treatment and prophylaxis of enterococcal 
endocarditis. This is of interest since the enterococcus is usually resistant to 
streptomycin alone. 

Despite the bacteriologic cure effected in three cases, two subsequently died in 
congestive failure. The poor prognosis of patients with subacute bacterial endo¬ 
carditis manifesting congestive failure before or during antibiotic therapy has 
been amply demonstrated. 22, 23 The successful outcome of case 4 was probably 
due in part to the early recognition of the disease, the prompt isolation and 
identification of the etiologic agent and earfy institution of appropriate and ade¬ 
quate antibiotic therapy. 


CONCLUSIONS 


Urologic procedures especially in the presence of pre-existing valvular heart 
disease may be responsible for subacute bacterial endocarditis. 

The endocarditis thus produced may be due to the enterococcus, an organism 
which is likely to be highly resistant to penicillin. Despite the high resistance of 
the enterococcus to penicillin, subacute bacterial endocarditis caused by this 
organism may be cured by penicillin given in large amounts. 

Although in vitro sensitivity tests were favorable, aureomycin proved ineffec¬ 
tive in three cases of enterococcal endocarditis treated with this agent. 

Although massive amounts of penicillin alone may effect a cure, in vitro tests 
and a limi ted number of clinical trials indicate that combined penicillin and 
streptomycin administration is the therapy of choice in enterococcal endocarditis. 
Treatment with at least 8 to 12 million units of crystalline penicillin G and 2 
grams of streptomycin daily for five weeks is recommended. Similar antibiotic 
therapy is reco mm ended for patients with valvular heart disease immediate!} 
preceding and for several days following urologic procedures. 


18 Zeller, W. W., Lepper, M. H., Robinson, J. A., Hirsh, H. L. and Dowling, H. F.: Ann. 
Int. Med., 30:398, 1949. 

19 Robins, TV. C. and Tompsett, R.: J. Clin. Investigation 28: 1043, 1949. .... 

98 Jawetz, E, Gunnison, J. B. and Coleman, U. R.: The combined action of pen.c.lim 

with streptomycin or Chloromycetin in enterococci in vitro. Science 111: za4, uw. 

81 Hunter, T. H.: J. A. M. A., 144: 524,1950. 

:: Fiese, J. F.: Arch. Int. Med., 79: 436, 1947. 

13 Pillsbury, P. L. and Fiese, M. J.: Arch. Int. Med., 85: 675, 1950. 
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tiredness were also noted. Treatment was received at another hospital, but no 
diagnosis had Iieen made and bleeding continued. 

The physical examination revealed nothing abnormal. 

Cystoscopy demonstrated bleeding from the left ureteral orifice. Indigo car¬ 
mine appeared from both ureteral orifices in 3 minutes. The retrograde pyelogram 
was negative. Xo tubercle bacilli were found in urine smears, cultures, or guinea 
pig inoculation. Innumerable red blood cells were found in the urine. 

Blood counts varied only slightly from: Hemoglobin 12.G. 81 per cent, red 
blood cells 4.2.5. white blood cells 5.7 with normal differentials. The erythrocyte 
sickling test was positive on two occasions. 

The blood chemistry was normal. The AVassermann w-as 4 plus, but the spinal 
fluid was normal. Luetic therapy had been given. 

Because of the duration and the amount of the bleeding it was decided to 
do a nephrectomy. The diagnosis was hematuria caused by sicklemia. 

A left nephrectomy was easily done February S. 1950. The pathology report 
is summarized a? follows. Gross description: Tips of several papillae are pitted 
with 0.1 cm. depressions and occasional purplish discoloration is present in other 
papillae. 

Mirrou'onic description: Capillary bed of kidney is engorged, and in some 
areas venou* sinuses are greatly dilated and distended with blood. There is 
irregular edema of pyramid*, in some linear portions of which it is striking. Blood 
within vessel* shows sickling of virtually all erythrocytes. Diagnosis: Congestion 
and edema of the kidney: hematuria associated with sicklemia. 

Xo hematuria was noted following operation. He was discharged from the 
Im-pital February 23. 1950. 

V>hen the patu-nt was seen in the clinic March 17. 1950. the hemoglobin was 
9< X per cent and the red count 5.01 million. There has been no recurrence of 
hematuria since. 


Co .' B. H. i -10. On I ebruary <i, 1950. this 28 year old Xcures* was ad¬ 
mitted to the h<**pita! with the chief complaint of hematuria for 5 day*. A year 
b'-.ore tin- -he suffered from nau~ea. anorexia, anti epigastric pain with associated 
jaundice, l.e'-oniiy she had l>oen dizzy and weak, and had aching leu*. She ad- 
Tnitnd !<• an attack os hematuria 7 years ago. It was recalled that a maternal 
aunt hail anemia. 

t \-o>- -upy revealed blo'xl spurt ins from the left ureteral orifice. Indigo car- 
i.imc appari'i sn .> inimite~ from the right ureteral orifice and in 10 minute* from 
the ;• n.,. r- tnerade pyelogram was normal. 

. ^ n: '' '"’•"•'■r- and culture* were negative for tut'ercle bacilli ami other bacteria. 
1 t<-'t- v.fre negative. 

" ri ‘- v innumerable rci b!t>d ceil*. 

, ‘ averages: Hemoglobin 12.0. S2.S per cent, re-.i b!o-*i ce’m 

^ --y" l-l-K-l ell. 5 with a normal differential. The ? v,drive d,-V]ing 
’-eng trait. B>..i ehembtry wa» ni*rmal. 

h< m.-iTur;:-. with siG;le . cli di-t-m- v:;.~ mmie. A l-f; 

' "'"VU.- It-v lo.rnrvs 1'cVi 
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January 12 to 19. They were all approximately: hemoglobin 8.9 gm., red blood 
cells 3.43, white blood cells 8.7 with a normal differential. Blood sickling test 
was positive. 

Urinalysis showed only innumerable red blood cells. 

Cystoscopy was repeated January 23 and blood was again seen spurting from 
the left ureteral orifice. 

Transfusions were given daily for 5 days, but the red count could not be 
improved. 

Because, at the end of 23 days, the bleeding could not be controlled, it was 
decided to do a nephrectomy on January 25, 1950. The operation was accom¬ 
plished with no difficulty. 



Fig. 1. Dilation and engorgement of submucosal vessel. Note sickling of erythrocytes. 

The pathology report is summarized as follows. Gross description: Blood clot 
noted in pelvis. Papillae of both poles marked by petechiae at or near tip and 
several papillae are grossly edematous. Parenchyma of medulla has a single 
0.5 cm. hemorrhage at one pole and there is perivascular hemorrhage along 
course of one large straight vein. 

Microscopic description: Twentj'-five microscopic sections were examined. 
Renal papillae are markedly edematous and support hugely dilated vascular 
channels. Scattered small hemorrhages are present in several sectors beneath 
epithelial lining. Throughout sections, erythrocytes in dilated vessels and in 
small hemorrhagic areas show sickling in “holly leaf” and crescent shaped forms. 
Some dilated and engorged vessels are immediately submucosal (fig. D- Diagno¬ 
sis: Submucosal hemorrhages of papillae of left kidney; sicklemia. 

The patient was discharged February 3, 1950 with no hematuria following 
operation. He was given liver, iron, and vitamins. On March 9, 1950 his ie 
count was: Hemoglobin 12.3; red blood cells 4.64. He has been well since. 

Case 2. P. H. 124038, a 33 year old Negro, was referred to the hospital Febru¬ 
ary 5, 1950 because of painless hematuria of 4 months’ duration. U eakness an 
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..{ the crvthrocvtes. The Wood count was: Hemoglobin 10.S. <o nor 
n ,l pi nod cells 4.4. white Wood cells 5.0 with a normal differential. 

YrWu nenhrectomv was done April IS. 1951. The pathology report lollows. 
C.ru- description: Calvceal mucosa studded with tiny petechial hemorrhages. 
Medullary portions of serial section show scattered petechial hemorrhages. 

Cystic-like areas are noted in pyramids. 

"Microscopic description: In many sectors there are dilated and engorged 
vessels and a few small interstitial hemorrhages. Sickling of the erythrocytes 
i- present in the lumina of some of the vessels. One tiny focus of inflammation 
and necrosis is present in one pyramid. Erythrocytes are present in Bowmans 
cap-ulc of some glomeruli. 

Of interest is a striking hyperplasia of the epithelial lining cells of distal 
collect ins tuhules. Some of these foci of epithelial hyperplasia are so extensile 
a- to form solid nests of large columnar cells, while others show cystic dilatation 
of the lumina. producing the pyramidal cystic changes noted grossly. The 
chance is recarded as hyperplasia rather than neoplasm (fig. 2 '. 

Cases 5 to 9 were not operated upon, but they are all patients with sickle 
cell di-ea.-e demonstrating unilateral renal hematuria. For brevity they are 
merely listed with the principal findings enumerated: 
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Hematuria had been recurrent in 4 patients, but had previously been un- 
dtneno-od. On the present admission 4 had left renal hematuria and 1 had richt 
renal hematuria. 

All of the>c patients had sieklinc of the erythrocytes, but only one had sickle 
o-d anemia. 1 hi' patient had a sickle cell (-rid' under our ob'orvation. She wa« 
admitnri complaining o! lower richt quadrant pain, nau'ea. vomitinc. dirritiess 
:ual w'•aki’.C". lb 1 .' patient had pretiotisly bwn diacno-ed as a sicklemic as 
h:u! or,e other ea'o. 
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patient showed hyperphoria. but studies on two 
x-ray.' in tin- hyporphi'tie ea'C were typical of 
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The pathology report was as follows: Gross description: Hemorrhagic soft¬ 
ening of several papillae is noted. A hemorrhagic area 0.5 cm. in diameter bulges 
fiom suiface of a papilla in a lower pole pyramid. 

Microscopic description: Renal parenchyma is markedly hyperemic. In some 
sectors there is edema in the renal papillae, and in these areas lining cells of the 
collecting tubules appear hyperplastic. A few small submucosal hemorrhages 
aie piesent in renal papillae. Sickling of the erythrocytes is noted within en¬ 
gorged blood vessels. Diagnosis: Hematuria associated with sicklemia. 



FrG. 2.4. Cystic dilatation of distal collecting tubule (right side of picture). 
Fig. 2B. Hyperplasia of lining cells of distal collecting tubule. 


The patient made an uneventful recovery. No hematuria has since occurred. 
The red count has remained normal, but 30 per cent sickling of the erythrocytes 
is noted in one hour. 

Case 4. P. H. 133407, a 31 year old Negress, was admitted April 13, 1951 
complaining of bloody urine. She thought the blood was coming from excesshe 
menstrual flow, but her family physician catheterized her and found her unne 
was grossly bloody. 


No abnormalities were noted on physical examination. 

Blood was seen spurting from the right ureteral orifice at cystoscopy. Indigo 
carmine appeared from both orifices in 5 minutes. No growth nas obfainc' 
on urine cultures. There were innumerable red blood cells in the urine. lf> 


retrograde pvelogram was normal. . 

Diagnosis of hematuria with sickle cell disease was made because of the mar c< 
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con- and otherwise would have been classified as idiopathic hematuria. They 
arc all being followed with special attention to the possible recurrence of hema¬ 
turia. 

When faced with the marked hematuria that the patients in the foregoing 
case reports suffered, and in contemplating surgery, we wondered if the other 
kidney mieht also become the site of similar bleeding, and it not, why not? 
In searching for the answer some interesting studies were uncovered. 

It has been generally assumed that man is a symmetrically developed organism. 
Certain asymmetries, however, are present in the normal individual. Some of 
these asymmetries are slight but varying degrees exist. The difference in the 
two sides of the face is a frequently used example of asymmetry. Gislen has 
made a studv of the lower forms of ilfe and uncovered striking asymmetries. 
Suffice it to say then, that it is conceivable that defects, vascular or otherwise, 
may occur in one kidney and not in the other. Also it is known that individuals 
with sickle cell disease are more likely to have congenital defects. Would it not 
l« possible, with some slight defect plus the abnormality of the erythrocytes, 
that hematuria might develop in one kidney? 

From our observation of these patients it is evident that they withstandsurgery 
well liecause of the advances in anesthesia and the proper use of transfusions 
and other supportive measures. We therefore believe that nephrectomy is the 
treatment of choice in patients with sickle cell disease suffering from massive 
unilateral renal hematuria. 

SUMMARY 

Nine patients with unilateral renal hematuria and associated sickle cell disease 
are reported. 

The pathology reports of four kidney specimens from these patients lead us 
to 1 wiicve sicklemia to be the cause of hematuria. 

The sho''k or preshock theory of Kimmelstiel explains the process of sickling 

o. ihe erythrocytes with resultant peripheral vascular spasm leading to ischemic 
nooroM- of tissue by "packing" of the capillaries with sickled cells causing dam- 
aco to the vessel walls and ultimatclv infarctions. 

• lCMf-rma associated with some inherent defect found only in one kidney is 

p. ojvKcd <i< an explanation ot unilateral renal hematuria. 

:i ^ vancc5 b d * s believed that surgery is not contra-indicated in 
N'.nics, there]ore it is our opinion that nephrectomy is indicated for un- 
c l.ib .f unilateral renal hematuria associated with sickle cell disease. 

S r~<o- Si., PL-ih'hlphin 3, Pa. 
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7-8 per cent of American Negroes, but a number of cases have been reported 
in the white race. 

Erythrocytes of sicklemics have the capacity to undergo reversible changes 
in shape in response to changes in partial pressure of oxygen. With lowered 
pressure these cells change from the normal biconcave to crescent, holly leaf, 
and other forms, a process known as sickling. Those individuals who have patho¬ 
logic consequences with severe chronic anemia are said to have sickle cell anemia. 
These are 1 in 40. The remainder are said to have sicklemia or sickle cell trait. 

The main observable difference between erythrocytes of the two types is the 
greater reduction in partial pressure of oxygen required for sickling of a major 
portion of trait cells than for anemia cells. 

There has been great controversy over the pathology of sickle cell disease. 
Kimmelstiel (1948) however, carefully studied case reports and cases under his 
own observation. From these he theorizes: 

“1) Sickle cell crisis constitutes an equivalent to preshock or shock. The 
crisis may be initiated by various factors which produce a decrease of oxygen 
in the peripheral blood. It is characterized by rapid blood destruction and an 
obviously decreasing ability of the erythrocytes to carry oxygen. The mere 
fact that the erythrocytes are sickled proves that the}" do not carry sufficient 
oxygen. In accordance with our present concept, peripheral vascular spasms may 
at least temporarily maintain normal blood pressure, but it null also produce 
tissue anoxia, leading to further sickling and to the introduction of a vicious 
cycle. 

“2) The peripheral vascular spasm may lead directly to ischemic necrosis in 
inner organs or may be followed by capillary dilatation or stasis. During this 
phase of failure of peripheral circulation the capillaries “are engorged” and 
“packed” with sickle cells. We regard this phenomenon as a result rather than 
the cause of capillary stasis. 

“3) Local ischemia of tissue and capillary walls may result in organic damage 
to the vessel walls, degenerative changes, and thrombosis, resulting further in 
superimposed infarctions.” 

This theory eliminates the concept of primary capillary blockage which 
cannot be correlated to gross infarctions without assuming an unrelated process 
in larger vessels. It explains the frequent reports of ischemic infarctions without 
vascular thrombosis as well as the occurrence of thrombi. 

Medical treatment of this disease has been discouraging. Good nutrition is 
important along with transfusions, liver, iron, and vitamin therapy. Anti¬ 
coagulants have been unsuccessful. 

In our first patient with massive hematuria and sicklemia a nephrectomv 
was done as a life-saving procedure. In spite of objection in the past to surgen 
on sicklemics, we encountered no difficulties. The result was quite encouraging 
and no further hematuria was occurred. 

In view of this experience we did not hesitate so long in the other 3 ca..e~. 
Nephrectomies were done, hematuria was stopped, rapid recoveries and return 
to work early were accomplished by all. Follow-up in the urology and hemato og> 
clinics has shown no recurrence in the remaining kidney. 

We believe that the nonoperative cases all fit into the sickle cell disease ca e 




Fig. 2. Aortogratn produced after having entered aorta with new IS gauge needle, in- 
g 30 ce of TO per cent urokon in 4 seconds. This demonstrates very poor blood supply 

T frVt T I'rrJnor' W*—7 * 1, ^ ^ in n rrmi^nrotn 


jeering so cc of 70 per cent urokon in 4 seconds. This demonstrates very poor blood supply 
to a right kidney involved with atrophic pyelonephritis in a patient suffering moderate 
hypertension. Normal blood supply to left kidney. 



supply to normal left kidney. 
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RECENT IMPROVEMENTS IN TRANSLUMBAR AORTOGRAPHY 

A. KELLER DOSS 

Since the introduction of translumbar aortography by dos Santos in 1927, 
there has been one deterring factor chiefly responsible for disinterest in the pro¬ 
cedure, i.e., lack of a suitable radiographic medium for injection. Failure of the 
pharmaceutical houses to develop a solution of high molecular weight, low viscos¬ 
ity and low toxicity has greatly retarded the progress of aortography. 



Fig. 1. Shows relative sizes of new and old IS gauge needles. Upper needle and stillete 
is that of new thin walled needle, while lower is that of conventional needle ordinarily used. 

Until the introduction of 70 per cent Urokon® Sodium bj r the Mallinckrodt 
Chemical Works, only SO per cent sodium iodide solution, in my hands, had 
proven satisfactory for aortography. Even with this new medium adequate 
concentration of the solution in the aorta was not sufficient to produce uniformily 
clear arterial delineation until employing a needle made for me by Oscar 
Schwidetzky of the Becton, Dickinson and Company. This needle is of a new 
construction made from thin walled tubing enabling the manufacturer to supply 
a 17 gauge bore in a needle with outside diameter no larger than IS gauge (fig. 0- 
The advantage of this is immediately apparent. The more rapid the delivery of 
the contrast medium into the aorta, the better concentration, and thcrefoie, the 
more distinct the arterial outline. Until the "ideal” solution has been produced, 
the rapid concentration of a volume of the medium in the aorta will ncccssaiih 
govern the quality of the roentgenogram. 

In order to gain satisfactory information from an aortogram the technic a 
quality of the film must be good. Too often effort is made to read into oi ex( hide 
from the roentgenograms information which is obviously founded on hop< <>i 
surmise owing to technical inadequacy, wishful radiology. In my travels 1 am 
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From the Departments of Urology and Radiology, University of California School 
of Medicine, San Francisco, Cahf. 

The retroperitoneum and the structures which it contains have similar densi¬ 
ties, hence these organs are seen poorly if at all on plain roentgenograms. Thirty 
years have passed since Carelli described the technique of perirenal air insuffla¬ 
tion which allowed of clear delineation of the kidneys and, often, the adrenal 
glands. At the present time, however, it is not widely employed because a signifi¬ 
cant number of deaths from venous (pulmonary) gas embolism have been ob¬ 
served. Most of these may have followed errors in technique since Cahill, one of 
the few who still use the procedure extensively, has performed more than 600 
without observing an alarming reaction. Certainly more prosaic methods of roent¬ 
genography fail to demonstrate small adrenal tumors though the presence of 
larger ones may be implied by displacement of a kidney. 

Recently a method of pneumography has been described which is broader in 
diagnostic scope, yet has proved, so far, to be safe in application. Rivas found 
that, by introducing a needle into the caudal (sacral) canal and allowing oxygen 
to flow through it, the retroperitoneal, mediastinal, and cervical soft tissues 
became emphysematous thus clearly showing the organs in these areas on x-ray 
films. Later, he found that the gas could be more readily limited to the sub- 
diaphragmatic extraperitoneal area by introducing it in the presaeral-retrorectal 
zone. He chooses to introduce the needle to one side of the sacrococcygeal joint. 
M ith the patient hang prone, 1000-1200 cc of oxygen are then allowed to flow 
into these tissues. Films taken 2 hours later clearly demonstrate the psoas mus- 
c ^ kidneys, adrenals, liver, spleen, and the leaves of the diaphragm. 

1 epa have followed his technique and have reported enthusiastically on its 
) a ue as well as the lack of undesirable reactions. DeGennes, May, and Simon 
l(Wu''> C neec ^ e ut tbe midline just distal to the coccyx. They also employ 

l CC ox Tgen but introduce it under 300 gm. of pressure thus requiring 
0,1 •_ minutes for the insufflation. 

Me hate now used this diagnostic procedure in close to 100 patients. This 
tXpenence has caused us to modify the technique in some respects. After placing 
^ e P atIen t on his right side (if the operator is right handed), 1 per cent procaine 
(firr^r^-n ' U S ^ 11 a ^ out cm - below the tip of the coccyx in the midline 
need] *i anest betic ointment is applied to the anus. A short No. 19 spinal 
is in.' 6 wt ' JeCn ° Ur c ^°’ ce because it is stiff enough to guide with accuracy. It 
The ( f irou '^ 1 ^ le w beal and passed just anterior to the tip of the coccyx, 
aecunt ^ n " er *be left hand is then placed in the anus which allows safe and 
eoe,. v „ e 3 ' auce ment of the needle (fig. 1, B). It is made to "hug” the sacro- 

5 ' reUm t0 a ' °i^ puncturing the rectum. The tip of the needle should finally 

Fund for Medical Research and in part by the American 
“* annual meeting. Western Section, Pasadena. Calif.. May 10. 1052. 
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frequently shown roentgenograms which present poor delineation. To render an 
interpretation of such a film is simply to court disaster. If the study is worth 
doing, we must insist on good quality. It is this effort to maintain a high standard 
in aortography which has prompted my continued use of 80 per cent sodium 
iodide, not withstanding its toxicity, all the while insisting that the pharmaceuti¬ 
cal houses busy themselves in developing an “ideal” medium. 

Now it appears that 70 per cent Urokon 3 ' Sodium, when injected through one 
of the new needles in quantities up to 30 cc in three to four seconds, will produce 
an aorlogram of sufficient quality as to allow the discard of 80 per cent sodium 
iodide (figs. 2 and 3). This new medium, introduced by Melick at the meeting of 
the American Urological Association in 1951,* is the least toxic of all media yet 
used in arterial visualization. While it does produce some arterial spasm, this 
too is minimal. Furthermore, its relative radiographic density, per volume, more 
nearly approaches 80 per cent sodium iodide than media employed to date. 

Oscar Schwidetzky is having a 17 gauge needle made which will carry the 
usual 10 gauge bore. I feel certain that even better results will be accomplished 
with the use of this needle, however, there is a limit to the size of the puncture 
one should make in the aorta! He is also having a needle made with a Huber point 
which will allow one to deflect the medium somewhat. I doubt that this will offer 
much advantage for it will necessarily slow the speed of injection. 

Unquestionably this new equipment, the needle and more especially the medium 
coupled with rapid cineroentgenography now available, will assist aortography 
to assume the position it rightfully deserves in the field of diagnosis. 

My sincere thanks to Mr. Melvin A. Thorpe of the Mallinckrodt Chemical 
Works for the 70 per cent Urokon 3 Sodium so generously supplied for this in¬ 
vestigation. I also want to thank Mr. Oscar Schwidetzky of Becton, Dickinson 
and Company for supplying me with this new thin walled needle. 

1611 Medical Arts Bldg., Fori Worth, Texas 

* Melick, W. F., Boler, T. and Byrne, J. W.: J. Urol., 67:1019, 1952. 
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nes. We first used pressures in the neighborhood of 40 cm. of water but this was 
gradually lowered to 20 cm. or less, thereby increasing our sense of security. 
If greater pressures than this are necessary, it is probable that the needle has 
entered the fascia propria of the rectum or lies in tissue which is fibrous. The 
position of the needle, in such circumstances, must be changed. W e have found 
that for bilateral retroperitoneal emphysema, 15 cc of oxygen per kilogram is 
adequate. Unilateral insufflation requires half that amount. 



placed .;’un^ , a TV°u r ^ e ' v ? r . v of oxygen. Lower bottle is filled with water which is dis- 
tances hctwewifl m i n I° rc * n ?.0; into the former. Ruler allows of measurement of dis- 
°f bottle* ? u , levels which is the delivery pressure in centimeters of water. Position 
~ l oe altered to maintain constant pressure. 

^ le P at ' ell t is left prone until the films are taken 
detail of ft ^ U °* s P rea< ^ ’ nt0 ^he anterior abdominal wall thereby obscuring 

Patient retro P° r ^ tone:im - After injection for unilateral pneumography, the 
die rc-tr ' U1 P roue position so the gas can more completely surround 
to enconrac^T^^ 0r ^ ans ' "^he head of the table should be raised 15 degrees 
in tvlih.v, f le ^ as *° r ’ se to the subdiaphragmatic region which is the area 
IWm ^ are usually interested (fig. 4). 

of the pati ~ rrani " arc ta ken at once. If these are not satisfactory, the position 
tli'ii be repeat' a ' tcrec ^ t0 ^ ac 'dtate further migration of the gas. Films can 
w ln 1 or 2 hours. Stereoscopic anteroposterior and lateral films 
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rest about 1 cm. superior to the tip of the coccyx. The needle is then aspirated 
with a syringe to be sure its point is not in a vessel. The apparatus for delivery 
of the gas is shown in figure 2. It is attached to the spinal needle by means of 
sterile tubing in which is a cotton filter. 

At first the gas was allowed to flow in with the patient prone but often the 
oxygen was found to be distributed unequally between the tv-o sides. More ac- 



d 



zone. 


curate placement of the gas is accomplished if one-half the total to be used is 
introduced with the patient on his side. Then after shifting the patient onto 
his other side the remainder is allowed to run in. T he gas always seeks the highest 
level. If but one side is to be studied, only that side should be elevated for lateial 
roentgenograms will be clearer in the absence of gas on the other side (tig. 3)- 
Oxygen appears to be the gas of choice because its solubility is such that goo< 
films may be had up to 4 hours after the insufflation. There is also reason to b< 
lieve that the chance for embolism is minimized. Because of our natural feat <> 
fatal embolism, we were loath to use such high pressures as employed by DeOni 



EXPERIMENTAL PNEUMOGRAPHY 





r. 'normal bilateral pneumogram. Both kidneys and right adrenal gland clear]} 

. Lett adrenal is questionable. Psoas shadows clear cut. B. unilateral pneumo- 
Wicy<tVp".'"lS®'.f Psoas and opposite L3 can be seen the dilated pelvis of a hydroneph- 
caja ' ate ral pneumogram. Charcot joint involving L 1-2. Note large son tissue 

\ !rom T 11-L 3 with lateral displacement of kidney and adrenal gland. V, 

right. t-K® 0 ? 3 ® with intravenous urogram which shows absence of lower cal> ces on 
r *'.. Q r 111355 ln lower pole of kidney invading psoas and eroding L 4. Adenocarci- 

tmliM C ^ 1G ° :i ^ v 5erious complication from this procedure could be venous air 
ircrrvl' 5111 1 '’ise to subject animals to the retrorectal infiltration of gas 

if) . ' !1 1 a tying amounts and under various pressures. Pressures of 10, 
pirn w 00 Cm ' ° f Water and volum cs of 10, 40. and 160 cc of oxygen per kilo- 
( .,, rr! . j , ; ^ employed. Dogs were used for these 9 experiments which were ac- 
' 1C "' llnder sodium pentobarbital narcosis (fig. 6). Films were exposed 


narcosis (fig. 6). Films were exposed 
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are routine and tomography has been found to be particularly helpful in the 
elimination of confusing shadows caused by gas in the gastro-intestinal tract. 
The technique for producing extraperitoneal emphysema is simple since it 




Fig. 3. A, normal unilateral pneumogram. Small adrenal gland can be seen. B, lateral 
view of A. 





4{ 
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^ ^ • n ir ^ . 

Fig. 4. A, bilateral pneumogram—1000 cc of oxygen. Film taken 20 minutes a^ l<wrrfl „ = 

. • , 1 1 1 1 ! txnei 1 1 nn n*lt I) I 


Fig. 4. A, bilateral pneumogram—1000 cc of oxygen, nim . e ] cvatc ,j 20 degrees. 

Ration. B, patient then placed in prone position with head • . , 0 0 f position. 

Film taken § hour later. This demonstrates how gas can he moved In cliange 1 

Right pheochromocytoma. 

is. done under local anesthesia, requires only one needle puncture, and 
little discomfort for the patient. As the gas is introduced, it sun oun t j ic 

and bladder. In the female, it invades the parametrium n 11C 1 ein 
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lay on its left side, the outflow from the right heart would not become blocked 
by the gas; the gas was able to leave the heart and reach the lungs. They also 
demonstrated that if symptoms of embolism developed, placing the animal on 
its left side usually prevented a fatal outcome. 

The signs of venous gas embolus include a “mill-wheel” cardiac murmur often 
heard without a stethoscope, cyanosis, increased venous pressure, fall in blood 
pressure, rapid thready pulse, and syncope. If such symptoms develop, the 
patient should immediately be placed in the left lateral decubitus position. The 
efficacy of this maneuver has been observed by Hollander and others. The work 
of Durant only emphasizes the need for careful observation of the patient during 
the procedure and the importance of the use of low pressures for the introduction 
of the gas. We believe, if these tenets are not violated, that extraperitoneal 
pneumography will prove to be a safe procedure as well as a valuable one. 


REFERENCES 

R-and Mosca, L. P.: El Enfisema Retroperitoneal. La Prensa M6d. Argentina, 
36:1461-1464, 1949. 

Baequix, F J.: A new technique of perirenal air insufflation. J. Urol., 57:1-14,1947. 
UAH 19J5 '^ r ' n ! ect ' 0ns to demonstrate the adrenals by x-rays. J. Urol., 34: 23S-243, 

Cabelu, H. H.: Sur le pneumopSritoine et une mfithode personnelle pour voir le rein sans 
pnemnoperifoine. Bull. et. m£m. Soc. Med. d. Hop. de Paris, 45:1409-1412,1921. 

" 1 f Sl • ^ AT ! ?- AN 'n Simon, G.: Le retropneumoplritoine (nouveau procldfi 


air embolism. 


j j , • . ajc icuupucuuiupciuumc 

Dn»«v?T xr 0n T radiologiciue de t’abdomen). Presse med., 58: 351-352,1950. 

j™ Vr > L° xg > J- and Oppenheimeb, M. J.: Pulmonary (venous); air 
Hm Amer - Heart J., 33: 269-2S1,1947. 

Lin.n?i'^r G V embolism in pneumoperitoneum. J.AJM.A., 147: 56S-569, 1951. 
t - ra ’ R-> Looms, W. F., Tobias, C. A. and Turpin, F. H.: Preliminary observa- 
011 me narcotic effect of Xenon with a review of values for solubilities of gases in 
Pcig " 4‘« aDd od s. J. Physiol., 105: 197-204, 1946. 

n .- fp- and Mota-Pbats: Les infiltrations periviscerales en radiologie uri- 

Hiv^m j r 55= esyer, 1949. 

Rwls’ M p'.p ^enmornuon. Arch. Espagnoles d’Urol., 4: 223-233,194S. 

rinsl*.’.,. "i oeDlgenological diagnosis: generalized subserous emphysema through a 
Srnm D P p“° c ture - Aracr - J- Roentgenol., 64: 723-734,1950. 

rnritmoii IELYBACH ’ ?• L > Stratte, p. B., Lton, R. P. and Nickel, E. D.: Extra- 
1951 I Feumography.An experimental studv. To be published in: Surgical Forum, 
STE^% m f aa J C ° u '>&' of!Surgeons). * 

mo’T-inv' V’’ ,. os .’ R- P-! h&LLEB, E. R. and Smith, D. R.: Extraperitoneal pneu- 
SixinbI™ r Prehminary report. Calif, hied., 75: 202-206, 1951. 

mt) Sraphy (In public *t' ) R- and Miller, E. R.: Extraperitoneal pneu- 



958 


SMITH, STEINBACH, LYON AND STRATTE 


at 15 minutes, 2 to 3 hours, and 18 hours after insufflation. A few films were 
taken 6 days later. 

It was found that the extraperitoneal tissues have a positive pressure of about 
10 cm. of water so pressures a little higher than this were needed in order for the 
gas to spread into the tissues. Free flow was noted at pressures of 15 to 20 cm. of 
water. The dogs were not disturbed nor was the quality of the'films improved 
by the use of the higher pressures. More than 10 cc of gas per kilogram seemed 
to be desirable for good roentgen definition. The introduction of large amounts 
of oxygen caused no untoward reactions. Roentgenograms taken up to three 
hours after introduction of the oxygen were good. At 18 hours, about 70 per cent 
of the gas had been absorbed and at 6 days only a trace remained. 



Fig. 6. A, dog weighing 14 kg., 40 cc of 0 2 per Kg., total 560 cc. Pressure 20 cm. 114 • 
Good delineation of kidneys. B, dog weighing 10 kg., 160 cc of 0 2 per Kg., total 10(K) ct- 
Pressure 160 cm. H 2 0. Three lobes of liver on right clearly shown; both kidneys, spleen, cm - 
phragm and loops of bowel demonstrated. 

Helium was also used in a series of similar experiments. The dogs did not 
react adversely to it and the films obtained were no different from those obtaine 
with oxygen. The known insolubility of helium was demonstrated by the fact 
that after 6 days 80 per cent of the gas still remained in the retroperitoneal tis 
sues. It seemed to offer no advantage over oxygen so it was not used clinical}. 

There is no doubt of the value of extraperitoneal pneumography. Ihe fear 
that one must entertain is of gas embolism though no such complication has been 
cited by those who have reported their experiences with this proccduie. Dm an , 
Long and Oppenheimer were able to demonstrate experimentally lhat the <au ■ *- 
of death in venous air embolism is a mechanical blockage of the outflow tiac • 
from the right ventricle by the air. They were further able to show thaf^ a 
embolism depended upon the amount of gas injected intravenously, the -P cc 
of the injection and the position of the animal. They found that if the anini. 
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14S 

triplication, 140 

ureterectasis, bilateral obstructive, 2S9 
ureteritis cystica, S15 
ureterolithotomy, Lewis stone forceps 
for, 677 

valve, congenital, 6S4 
vesico-ureteral reflux in paraplegic, 457 
Ureter obstruction, bilateral, due to chronic 
inflammation, 447 

Urethra, condylomata acuminata, 909 
diverticulum, 320, 611 
follicularis, 252 

new growths, adenocarcinoma, 311 
carcinoma in diverticulum, 320 
radical surgical infrapubic removal, 302 
protrusion, 617 
rupture, 489 

separation from bladder due to pelvic 
fracture, 823 
stricture, 496 
valves, congenital, 289 

co-existence with congenital median 
bar, 506 
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